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The Seine is the most important river of 


France, both on account of its being the high- 
way for a flourishing inland trade, and in con- 
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RIVER SEINE BASIN. 


SHOWING TRIBUTARY BASINS AND NATURE 
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past the capital of the country, to which fact 
it owes a portion of its importance, though the 
centers of maritime trade to which it gives 
access are situated lower down; like the 
Thames, also, it has been made the receptacle 
for the sewerage of the largest city on its 
banks, tnough recently it has been relieved of 
a portion of this nuisance by the establish- 
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Plate 1.—Fig. 1. 


sequence of the extensive engineering works 
which ‘have been carried out for its improve- 
ment. Its basin has also formed the subject 
of very careful hydrological investigations, 
for it was on the Seine that the systematic 
prediction of floods was first established, 
which has since been adopted for other 
French rivers. Like the Thames, it flows 


*Read before the Institution of Civil Engineers, Feb- 
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ment of extensive irrigation works on the 
plains of Gennevilliers (Plate 2, Fig.1). Un- 
like the Thames, however, its estuary, being 
less favored by nature, has afforded scope 
for important works of tidal-river improve- 
ment; and the distance of Paris from the sea 
has led to a more thorough extension of its in- 
land navigation. 
1,—HYDROLOGY OF THE SEINE BASIN. 
The area of the Seine basin is 30,370 square 
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miles, of which 3,750 consist of sloping im- 
permeable strata, 3,760 of flat impermeable 
strata, and 22,860 square miles of permeable 
strata; so that the permeable strata oceupy 
about three-fourths of the basin. The flat im 
permeable strata, moreover, have little influ 
ence in the production of torrential floods, and 
therefore practically only about one-eighth of 
the basin is of a strictly torrential character 
(Plate 1, Fig. 1). Accordingly the Seine pos- 
sesses the characteristics of a gently-flowing 
river, differing in this respect from the other 
principal rivers of France, the Rhone, the 
Loire, and the Garonne, whose basins consist 
mainly of impermeable strata. 

The Seine itself has been divided into four 
natural sections, with distinctive appellations ; 
namely, the Little Seine, from its source to its 
confluence with the Yonne at Montereau; the 
Upper Seine, from Montereau to Paris, just 
above which place one of its most important 
tributaries, the Marne, flows in; the Lower 
Seine from Paris to St. Aubin, near Elbeuf, at 
the limit of the tidal flow; and the Tidal 
Seine, from St. Aubin to the sea (Plate 2, Figs. 
1, 2and 3). The principal tributaries. which 
join the main rivers above Paris are, the 
Yonne, having a basin of 4,300 square miles, 
larger than the area of 3,958 square miles 
drained by the Little Seine, which it joins at 
Montereau; the Loing, which flows in eight 
and three-fourth miles below Montereau, 
whose basin is 1,786 square miles; and the 
Marne, which drains an area of 5,290 square 
miles. The Aisne, with a basin of 3,282 square 
miles, unites with the Oise at Compiégne; and 
the Oise, whose basin has an area of 3,359 - 
square miles, discharges the flow of the ecom- 
bined rivers into the Lower Seine, a little 
above Poissy. The Eure, having a basin 
of 2,216 square miles, falls into the Lower 
Seine at Pont de l’Arche, and is the lowest 
tributary of any note which flows into the 
main river; for the Rille, draining a compara- 
tively small area, discharges into the estuary 
just below the ends of the training-walls. 
‘Plate 1, Fig. 1). 

FLOOD CHARACTERISTICS OF THE TRIBUTARIES, 


Since the character of the floods of a river 
depends mainly upon the permeability or im- 
permeability of the strata forming its basin, 
each valley has to be separately considered, 
in order to ascertain the nature of the flow of 
each tributary, and the influence of the tribu- 
taries on the main river (Plate 1, Fig, 1). None 
of the principal tributaries of the Seine flow 
exclusively over impermeable strata; but the 
upper part of the basin of the Yonne, being 
both impermeable and steep, imparts a tor- 
rential character to the river, though not 
quite one-half its whole basin consists of im- 
permeable strata (Plate 1, Fig. 1). Nearly 
one-half of the Marne basin is composed of 
impermeable strata (2,361 square miles out of 
5,290 square miles); and the Marne, in the 






















































































upper portion of its course, has a very marked 
torrential flow. This torrential character of 
the river is somewhat lost in its flow through 
the central permeable strata, and is not fully 
regained in the impermeable strata forming 
the lower basin, owing to the flatness of this 
part of the valley, though reinforced by the 
influx of some torrential streams, and notably 
the Grand Morin. The Loing has the most 
impermeable basin of all the main tributaries 
for four-tifths of its basin consist of imperme- 
able strata. The flatness, however, of these 
strata, combined with a small average rain- 
fall, causes the floods of the Loing to have 
comparatively little influence on the main 
river. The basin of the Little Seine and the 
Aube is traversed, about haif way up, by a 
band of impermeable strata; but as these 
strata occupy only about one-sixth of the area 
of the basin, and the other strata are perme- 
able, the flow of the Little Seine is gentle be- 
fore its confluence with the Yonne. Of the 
main tributaries flowing into the Lower Seine, 
the Aisne has a wholly permeable basin, and 
the Oise and the Eure drain very small por- 
tions of impermeable strata. In fact, of the 
whole area of about 12,830 square miles drain- 
ing into the Lower Seine, only 2,720 square 
miles consist of impermeable strata, of which 
six-sevenths are flat. Accordingly, the Yonne 
and the Marne are the only affluents which 
tend to impart a torrential element to the 
Seine floods, and gives these floods a mixed 
character at Montereau and Paris, just below 
the confluence of these rivers. 


RAINFALL OF THE SEINE BASIN. 


The Seine basin is subject to similar mete- 
orological influences, so that the special char- 
acter of any particular season, whether wet 
or dry, is experienced throughout the whole 
basin, though the actual amount of rainfall 
varies with the locality. 

The average amount of rainfall over the 
whole basin, in the twenty-three years from 
1861 to 1883, amounted to 27.24inches. In 1870 
it fell as low as 19.37 inches, whilst in 1866 it 
reached 38.03 inches. 


The rainfall at different places in the Seine 
basin depends primarily on their altitude, 
and on their proximity to the sea. Thus the 
largest average rainfall ef 79.57 inches occurs 
at Haut-Folin in the Morvan district, the 
highest point of the basin, 2,960 feet above the 
sea-level, and the smallest of 19.84 inches at 
Paris, in- the central part of the basin, at an 
altitude of 161 feet; whilst the rainfall in- 
creases again on approaching the sea, reach- 
ing 30.12 inches at Rouen with an altitude of 
only 20 feet above the sea, and 38.62 inches at 
Yvetot, having an elevation of 485 feet. The 
general distribution of the rainfall over the 
basin is indicated in Plate 1, Fig. 2. A com- 
paratively dry zone, where the average annual 
rainfall does not attain 24 inches, extends 
right across the basin, with Paris in the 
centre, and ineluding Mantes, Courville, Me- 
lun and Compiégne; and a portion also of the 
Gatinais district is similarly circumstanced. 
A great part of the rest of the basin, both to 
the east and west, has an average rainfall 
ranging between 24 and 32 inches; whilst only 
near the sea-coast to the west of Rouen, and 
near to the north-eastern and south-eastern 
limits of the basin, are higher averages ex- 
perienced. Only small portions of the Sois- 
sonnais, La Montague and Morvan districts 
reach an average more than 40 inches; whilst 
the highest part of the Morvan district, at the 
extreme limit of the basin alone exceeds 48 
inches. 

For the purpose of hydrological investiga- 
tions, Mr. Belgrand found it advantageous to 
divide the year into two equal portions; 
namely, the hot season, extending from the 
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Ist of May to the end of October, and the cold 
season comprising the other six months. An 
analysis has been made of the rainfall obser- 
vations at some of the stations. Out of the 
fourteen typical cases selected, only the two 
wettest, namely, Settons, in the high part of 
the Morvan district, and Yvetot, have on the 
average a greater rainfall in the cold season 
than in the hot, amounting to 54 per cent. in 
the winter at Settons, and 51 per cent. at 
Yvetot. At Bar-le-duc, the next most rainy 
station on the list, the average amounts of 
rainfall in the hot and cold seasons are ex- 
actly equal; but at all the other stations; the 
summer rainfall exceeds that of the winter, 
reaching a maximum of 60 per cent. at Paris. 
or half as much again as that of the winter 
rainfall, the difference between the rainfall of 
the two seasons being the greatest where the 
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RIVER SEINE BASIN. 





FLOODS OF THE SEINE, 


Although the rainfall over the Seine basin 
is greater in the summer than in the winter 
months, yet, owing to theevaporation and the 
dryness of the soil in the hot season, the rains 
of summer have comparatively little influ- 
ence on the flow of the river. Any rains fall- 
ing between the middle of Mayand the middle 
of October produce little effect on the river, 
except under very unusual conditions; where- 
as any heavy rain during the winter months, 
falling upon a saturated soil when evapora- 
tion is inactive, causes a flood, of which the 
height depends upon the amount of saturation 
of the basin by previous rains and the dura- 
tion of the fall. Accordingly the occurrence 
of high floods is due to the concentration of 
the rainfall at special periods of the year, and 


SHOWING DISTRIBUTION OF RAINFALL. 
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Plate 1.—Fig. 2 


total rainfall is the least. The caleulations of 
the averages for the two seasons have not 
been carried back beyond 1873; but since that 
year upto 1884, the extremes of the average 
rainfall throughout the basin have been 6.10 
inches (1873-74) and 17.24 inches (1876-77) in the 
eold season, and 11.61 inches (1874) and 19.64 
inches (1878) in the hot season. These returns 
indicate that the cold season is quite as much 
subject to periods of dryness as the hot sea- 
son; whilst in the few years for which statis- 
ties are given, the rangeof variation is greater 
in the cold season. The distribution, however, 
of the rainfall throughout the basin is more 
uniform in the winter months, both in aver- 
age and extreme years, thanin the summer, 
owing tothe local predominance of summer 
storms. 


not to a high average rainfall throughout the 
year. 

These fundamental principles are amply 
verified by the daily height of the Seine at 
Mantes from May Ist, 1872 to April 30th, 1884, 
All tke floods of the Seine during those twelve 
years occurred during the cold season ; whilst 
the rainiest year, 1878-79, with a rainfall of 
35.67 inches, did not experience floods of 
unusual height, four out of the twelve 
years showing higher floods; and _ the 
highest flood in March 1876, occurred in 
a year whose rainfall was only 32.36 inches. 
The wettest hot season, moreover, of 1878, 
with a rainfall of 19.64 inches, occasioned 
less rise in the river in mid-summer’than in 
July and August 1879 with a half-year’s rain- 
fall of 15.75 inches. The most rainy of the 








cold seasons also, (1876-77,) with a rainfall of 
17.24 inches, did not coincide with a period of 
greatest floods ; for the cold seasons of 1875-76, 
1878-79, 1879-80, 1880-81, and 1882-1883 experi- 
enced higher floods, with rainfalls respec- 
tively of 14.64, 16.02, 9.05, 14.56, and 17.01 inches. 
The flood of January, 1880, was somewhat 
anomalous, being caused by the breaking-up 
of the ice, for it rose with unusual rapidity 
and was of very short duration, and occurred 
in an exceptionally dry winter season ; where- 
as in the other two cold seasons of minimum 
rainfall, 1873-74 and 1881-82, with rainfalls of 
6.10 and 8.58 inches respectively, there was an 
absence of floods. Nevertheless this fiood for- 
cibly illustrates the remarkable difference be- 
tween the influence of summer and winter 
rains on the flow of the river; for whereas a 
rainfall of only 9.05 ineches,in the winter of 
1879-80, was accompanied by a rise of 23.92 feet 
above the zero of the Mantes gauge, summer 
rainfalls of 19.64 and 15.75 inches, in 1878 and 
1879, only produced rises of 10.07 and 10.03 feet 
on the same gauge. 

The flow of a river depends upon the propor- 
tion of the rainfall which finds its way into 
the river; and this proportion varies with the 
nature of the strata of the basin, and the sea- 
son of the year. The height of a river is in- 
fluenced by the period occupied by the rain- 
fall in reaching the river,and the time at 
which the floods of the various tributaries 
pass down. 

The average amount of rainfall over the 
Seine basin above Paris has been estimated at 
20,895 million cubic yards in the summer 
months, and 15,671 million cubie yards in the 
winter; whereas the average summer dis- 
charge of the Seine at Paris is only 3,605 mil- 
lion cubie yards, or 17 per cent. of the rainfall, 
and the average winter discharge amounts to 
6,696 million cubie yards, or 43 per cent. of the 
rainfall. Accordingly, although the average 
summer rainfall of this portion of the basin, 
exceeds the winter rainfall by one-third, the 
average winter discharge of the river at Paris 
is nearly double the summer discharge, since 
the percentage of rainfall which reaches the 
river in winter, is nearly two and a half times 
the summer percentage. This percentage of 
available rainfall, or coefficient of efflux (co- 
efficient d’écoulement) as it has been termed, 
varies at different periods of the same season 
according to the state of saturation of the soil, 
and is different for the various strata. Thus 
the discharge of the Seine at Paris during the 
great flood of March, 1876, gave a coefficient of 
efflux of 0.45; and the first large Hood in the 
winter of 1882-83 gave a coefficient of 0.31; 
whilst the second flood gave a coefficient of 
0.51, owing to the saturation of the ground by 
the preceding flood. Again, the coefficient of 
efflux from the Granite of the Morvan district 
averages 0.75 throughout the year, falling to 
0.44 in the hot season, and attaining 0.98 in the 
winter. The Lias of Auxois affords an ayer- 
age coefficient of 0.49, being 0.26 in summer 
and 0.80 in winter ; and the impermeable strata 
of the Upper Oise basin give a mean coeffi- 
cient of 0.67. The coefficient of efflux from 
the sands of Fontainebleau is considered to 
be practically nothing, and it has been esti- 
mated at only 0.14 for the permeable tertiary 
strata of the Eure basin. The rainfall, how- 
ever, absorbed by these very permeable strata, 
feeds springs, which replenish the river at a 
lower part of the basin. 

The rain flows off sloping impermeable 
strata more rapidly than from permeable 
strata, as well in a larger proportion. Ac- 
cordingly impermeable basins produce tor- 
rential floods, which appear soon after the 
rain has fallen, rise rapidly, and pass away 
also rapidly. The floods from permeable 
basins rise more slowly, and are much less 
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high, but they continue for a longer period. 
The floods of the Seine present a mixed char- 
acter, owing to the torrential nature of its 
tributaries the Yonne and the Marne, which, 
with their high floods, exercise a predomina- 
ting influence on the floods at Paris. As the 
torrential floods from the furthest parts of 
the basin take only three or four days in 
reaching Paris, whereas the floods of the tran- 
quil affluents only arrive four or five days 
later, a great flood at Paris is rarely the result 
ofa single fail of rain. Generally a high flood 
is caused by the arrival of a second flood from 
the torrential tributaries before the long- 
continued floods of the gently-flowing tributa- 
ries have had time to subside. This effect 
may be clearly traced inthe most recent high 


floods, namely those of March, 1876. All the 
highest floods, indeed, are produced by this 


combination of floods of different origin. Only 
six instances have been recorded, since 1732, 
of floods, due to a single fallof rain. producing 
a rise at Paris exceeding 13 feet: three of these 
were consequent on 4 sudden break-up of the 
ice, and the other three result d from a tor- 
rential rainfall falling on a saturated soil. 
The anomalous character of the latest of these 
floods,in January, 1880, produced by the break- 
ing upofthe ice in the river, acecompanied 
by a moderate rainfall, has been already al- 
luded to; it rose 15 feet 5inches in four days, 
reaching 17.71 feet on the Tournelle Bridge 
gauge. The preceding instance of a high 
flood, due to a single rise of the tributaries, 
occurred at the close of the hot season of 1866, 
and resulted from a heavy rainfall on a soil 
completely saturated by almost continuous 
rains since the middle of July; the river rose 
15 feet 1 inch in six days, attaining 17.06 feet 
on the Tournelle gauge. The rise of the 1879- 
80 flood is the largest on record at Paris of 
these peculiar floods; but more rapid rises oc- 
curred from the breaking-up of the ice on the 
30th and 31st of January, 1795, and the 25th 
and 26th of January, 1830, when within a 
period of two days the river rose 13} and 14} 
feet respectively. The greatest actual height 
of these floods was attained by the flood of 
February, 1784, marking 20.17 teet on the 
Tournelle gauge; and the flood of January, 
1830, comes next, with a height of 18.70 feet. 
As the flow of the Seine is of a mixed char- 
acter, in which the gently-flowing streatins 
predominate, very high floods are rare at 
Paris, asthey are only produced by an un- 
usual concurrence of various causes. Mr. Le- 
moine has divided the floods of the Seine at 
Paris into three classes, denominating flouds 
which rise between five and six metres (16.4 to 
19.7 feet) on the Tournelle gauge as ordinary 
large floods, those rising from six to seven 
metres (19.7 to 23 feet) as extraordinary floods, 
and those above seven metres (23 feet) as ex- 
ceptional floods. During the 151 years which 
have elapsed between the estublishment of 
daily readings of the river at Paris in 1732 up 
to 1883, there have been thirty-one ordinary 
floods, twelve extraordinary, and two excep- 
tional floods, namely, in December,1740,and in 
January, 1891, when the heights attained were 
25.95 feet and 24.37 feet, respectively, on the 
Tournelle gauge. Mr. Belgrard gives a list of 
five exceptional floods which occurred be- 
tween 1649 and 1732, namely, in February, 1649, 
January, 1651, February, 1658, April, 1690, and 
March 1711. of which that of 1658 alone was 
higher than the flood of 1740, reaching a height 
of 28.90 feet, being by nearly 3 feet the highest 
fiood on recordin Paris. The four other floods, 
though lower than the flood of 1740, exceeded 
the flood of 1802. The flood of 1658 followed on 
the breaking-up of the ice in the river after a 
frost which had lasted for five weeks, and was 
intensitied by the thawing of a large quantity 
of snow accompanied by rain; and the flood 
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of 1740 resulted from prolonged and heavy 
rains falling upon a large accumulation of 
melting snow. 

From the above records it appears that, 
whereas four exceptional floods occurred in 
the latter fifty-one years ofthe Seventeenth 
Century, only two occurred in the Eighteenth 
Century, and one only has hitherto appeared 
in the present century. This result indicates, 
either an inaccuracy in the earlier records, or 
a freer channel for the flood waters. Now 
comparing the floods of the later eighty-three 
years of the last century with the first eighty- 
three years of the present century, there have 
been fifteen ordinary and five extraordinary 
floods in the former,and twenty-three ordinary 
and six extraordinary floods in the latter, and 
one exceptional flood in each. Out of the forty- 
five large floods recorded since the commence- 
ment of the daily observations at the Tour- 
nelle gauge in 1732, only three oee irred within 
the warm season, and two of them appeared 
in May (1779 and 1836) and one in September 
(1866). This shows that regular floods of the 
Seine at Paris are almost wholly contined to 
the cold season; whilst the occurrence of the 
exceptional instances at the beginning and 
close ofthe warm season indicates that they 
may be traced rather to a slight displacement 
of the ordinary limits of the cold season than 
to any peculiar conditions. Two extraordin- 
ary floods, are indeed, given by Mr. de Préau- 
deau, as having taken place in June, 1693, and 
June, 1697, the latter reaching to the exeep- 
tional height of 24.11 feet; but they were ig- 
nored by Mr. Belgrand, andthrow a doubt on 
the records of the Seventeethh Century. 

In the summer season, the rain very seldom 
above 3.50. metres (11.48 feet) on the 
Tournelle gauge; and Mr. de Préaudeau con- 
siders floods rising between 3.50 and 450 
metres (11.48 to 14.76 feet) as large summer 
floods, and those exceeding 4.50 metres (14.76 
feet) exceptional summer floods. Only ten of 
these summer floods have been recorded since 
1700 ; and ofthe four exceptional cases included 
in this number, one flood does not reach the 
limit of tive me‘res assigned to ordinary large 
floods. Seven of these floods occurred in May, 
and one in September, thus bordering on the 
limits of the cold season. Two only occurred 
in the middle of the hot season; one in.June, 
1757, which rose to 12.96 feet on the Tournelle 
gauge, and one in July, 1816, which only 
reached 11.78 feet. 

Only two unusually high floods have oc- 
curred at Paris since 1850, namely, in March, 
1876, and in January, 1883, reaching 21.33 feet 
and 19.69 feet, respectively, on the Tournelle 
gauge; though the floods of December, 1872 
and 1882 were only a little lower, as they rose 
to 19.19 and 19.16 feet respectively. These two 
floods, besides being the highest recent floods, 
possess the special interest of having formed 
the subject of careful investigations by Messrs. 
Belgrand and Lemoine, and Messrs. Lemoine 
and Préaudeau, and of having beea the first 
floods of unusual height to which the system 
of predictions and warnings was thoroughly 
and successfully applied. Both floods were 
due to succession of floods in the torrential 
tributaries, the later ones concurring with the 
floods of the gently-flowing tributaries in rais- 
ing the water-level at Paris. The two floods, 
however, though resulting from a similar 
combination of causes, like most high floods 
on the Lower Seine, presented some notable 
differences. The flood of March, 1876, was un- 
usually late in the cold season, and was pro- 
duced by an almost continuous rainfall, from 
the 11th of February to the middle of March, 
falling upon melting snow at the beginning, 
and on a soil previously saturated by the 
winter rains. The river rose almost continu- 
ously at Paris from the middle of February 
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till the 17th of March, when it attained its 
maximum, The flood of January, 1883, was 
the result of two distinct periods of heavy 
rainfall following close upon one another, the 
first extending from the 8th of November to 
the 9th of December, and the second from the 
2ist of December, 1882, to the 3rd of January, 
1883. The January flood was accordingly pre- 
ceded by a high flood in December, which was 
produced by a greater rainfall than that of 
February to March, 1876, but rose less high at 
Paris, owing doubtless to the earlier period of 
the winter season in which it occurred, and to 
its not being intensified by melting snow. 
The January flood was the result of a much 
smaller rainfall, falling, however, upon an 
over-saturated soil, and before the previous 
flood had fully subsided. Accordingly the 
flood of the 5th of January, 1883, exceeded that 
of the 7th of December, 1882, though it did not 
attain the height of the March, 1876, flood at 
Paris, owing to the break in the continuity of 
the rainfall. The 1883 flood approached nearer 
to the maximum of the 1876 flood below the 
confluence of the Oise, owing to the higher 
flood of that river in 1883; s0 that at Mantes 
the flood of 1883 was only 3) inches lower at 
its maximum than that of 1876. Lower down 
the river, the flood ot December, 1882, actually 
exceeded the 1876 flood between the bridges of 
St. Pierre du Vauvray and Rouen, for it rose 
to 39.43 feet and 20.70 feet on the gauges at the 
Vauvray and Oissel bridges in December, 1882, 
as compared with 39.17 and 19.82 feet, respec- 
tively, in March, 1876. This peculiar result 
was due to the maximum in 1882 coinciding 
with a high tide, which was net the case in 
1876; for the tidal influence during a high tide 
extends above Martot Weir, which is quite 
open in flood time. 

The maximum discharge of the Seine at 
aris during the flood of March, 1876, 
amounted to 2,171 cubic yards per second, or 
about forty-seven times its minimum dis- 
charge of 46 cubic yards. The maximum dis- 
charge of the flood of January, 1883, at Paris 
was 1,967 cubic yards. The discharge at 
Mantes, during the height of the flood of 
March, 1876, was calculated at 2,943 cubic 
yards, the minimum summer discharge of the 
river at that place being about 85 cubic yards 
per seeond; whilst at the lock of Meulan,a 
little above Mantes, the maximum discharge 
on the 9th of December, 1882, was found to be 
2,914 cubic yards. The greatest discharge 
measured on the river during the latter flood 
was below Elbeuf, beyond the confluence of 
the Eure, on the 11th of December, 1882, and 
amounted to 3,248 cubic yards per second. 

The areas of land inundated between Paris 
and Rouen were nearly the same in the floods 
of 1876 and 1882-3, amounting in 1876 to 29,557 
acres, and in 1882-3 to 31,371 acres. The flood 
of 1876 extended over a width of 4 miles in 
some places, as for instances at Poses. There 
are only four districts where the land is pro- 
tected against floods by embankments, so 
that, for the most part, the floods flow freely 
over the adjacent meadows. The Venables 
embankment was breached by the flood of 

1876, which increased tne inundated area at 
that part; but though no embankment failed 
during the flood of 1882-3, the higher rise in 
the lower part of the river, alluded to above, 
caused the inundation produced by the latter 
flood to exceed even that of 1876. 

The velocity of propagation of the maxi- 
mum ofa flood differs according to the nature 
of the flow of the river, being much quicker 
on torrential rivers. It varies alsoin a river 
of mixed characteristics like the Seine at dif- 
ferent places, and even in different floods ac- 
cording to the changes in the preponderating 
influences of the various tributaries. Thus 
the velocity of propagation below Paris, which 
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varied during the flood of 1876 between 1.4 
mile per hour at Oissel and 1.9 mile at Gar- 
enne, averaging 1.86 mile per hour, amounted 
to 2.86 miles between Paris and Mantes dur- 
ing the flood of December, 1882, owing to the 
greater influence of the Oise, but was only 1.3 
mile per hour in the flood of January, 1883; 
whereas, on the Upper Seine, the velocity av- 
eraged 5.72 miles in December, 1882, and 3.73 
miles in January, 1883 between Montereau and 
Paris. The maximum flood-level took from 
four and a half to five days in travelling from 
Clamecy, near the extreme limit of the Yonne 
basin, down to Mantes,a distance of 238 miles; 
and fourdays are generally considered avail- 
able for predictions of a flood-rise at Mantes. 
PREDICTIONS OF FLOODS. 

The system of predicting the provable 
height of floods, at certain places on a river, 
from the indications furnished by the heights 
attained in the upper tributaries, was inaug- 
urated by Mr. Belgrand for the Lower Seine 
in 1854. Bya series of careful observations, 
he was enabled to trace a relation between 
the rise of the various tributaries, at certain 
points, and the corresponding rise of the 
Seine at Paris, or lower down. The us- 
ual rule adopted for calculating the prob- 
able flood-rise of the river at the bridge at 
Austerlitz at Paris is to double the mean of 
the rises observed on the Yonne at Clamecy. 
the Cousin at Availon, the Armancon at Aisy, 
the Marne at Chaumont and St. Dizier, the 
Aisne at St. Menehould, the Aire at Vrain- 
court, and the Saulx at Vitry le Brilé. When 
the rise is preceded by a fall, the mean rise 
must be multiplied by 1.55; but the results 
are less exact than inthe first case. Another 
rule is tosubstitute the Grand Morin at Pom- 
meuse for the Aisne andthe Saulx in the above 
list, which is useful in introducing the influ- 
ence of the torrential Grand Morin, which ex- 
ercises a marked effect onsmall floods, though 
the small extent of its basin prevents its in- 
fluence being much felt in high floods. The 
mean time occupied by the maximum flood- 
level in travelling from the upper affluents to 
Paris is three days and four-tenths, and one 
day from Paris to Mantes. The rise at Mantes 
is generally the same as at Paris; but when 
the predicted rise of the Oise at Venette ex- 
ceeds that of the Seine at Paris, about 1 foot 
must be added for the rise at Mantes. The 
announcements are generally made _ three 
days in advance, and a corrected prediction is 
issued twenty-four hours later. The heights 
predicted are usually somewhat in excess of 
the actual heights recorded, owing to the nat- 
ural anxiety not to give too low an estimate 
of the flood ; but the discrepancies will tend to 
diminish with extended experience. Some re- 
markable coincidences occurred during the 
two largest recent floods between the predicted 
and the observed heights of the river. Thus, 
the height predicted on the 15th of March,1876, 
forthe following day, of 21.33 feet on the Aus- 
terlitz gauge, was exactly verified; and the 
prediction on the 14th of March for the 17th, 
of 21.98 feet on the same gauge, was recorded 
at 21.91 feet in the evening of the 17th. On the 
26th of November, 1882, the probable height of 
the river on the Mantes guage was given as 
25.26 feet, and the recorded height on the 8th 
of December was 24.74 feet; and the height 
predicted on the 5th of January 1883, was 25.26 
feet, whilst the height attained on the 7th was 
24.93 feet at Paris, the exact maximum of the 
flood of January, 1883, was predicted the previ- 
ous evening. 

The samesystem of predictions was estab- 
lished by Messrs. Belgrand and Lemoine for 
the Aisne, the Oise, the Marne, and the Up- 
per Seine in 1872; but it could not be applied 
to the higher portions of these rivers, except 


by means of deductions of the rainfall returns 
which would furnish somewhat uncertain in- 
dications; and, moreover, the warning could 
only be given so short atime before the arrival 
of the flood as to be practically useless. Though 
warnings of approaching floods were princi- 
pally intended for the benefit of navigation 
and river works, they have proved very valu- 
able for the riparian proprietors, who, on the 
occurrence of the great floods of 1876 and 1882-3, 
received sufficient notice to enable them to re- 
move their laborers and goods to places of 
safety, and toraise embankments threatened 
with submersion. 

No extensive works have been undertaken 
for preserving the valley of the Seine from in- 
undations; but Paris has been protected by 
raising the quays along the river, and by pro- 
longing the outfall sewers so as to place their 
outlets beyond the town; and four low-lying 
districts below Paris have been sheltered by 
embankments. The rebuilding also of old 
bridges with more ample waterways, and the 
improvements in depth for navigation, have 
increased the discharging capacity of the river. 
The recurrence, however, of an exceptionally 
high flood like that of 1658,or even of 1740, would 
expose portions of Paris to inundation; whilst 
one of the protected districts was flooded in 
1876. The floods of the Lower Seine flow so 


gently over the adjacent lands that they cause 
little injury; whilst the inundation of the Up- 


_perSeine serve as reservoirs for preventing a too 


rapid descent of the flood-waters on to Paris. 
he universal adoption of movable weirs 
throughout the Seine basin enables the flow of 
the river to be left unimpeded during floods; 
and the warnings sent to the weir-keepers of 
the approach of asudden flood secure its rapid 
passage through the weirs, without the chance 
ofunduly lowering the water for navigation. 


TO BE CONTINUED. 
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Liquip Furn.—An engine of entirely new 
character, the joint design of two workmen, 
Messrs. Wright and Charlton, has recently 
been constructed by Messrs. James Farrar & 
Company, Old Foundry, Barnsley, Yorkshire. 
‘The engine is driven by means of compressed 
air, carburetted with petroleum oil. The pis- 
ton compresses the air into a receiver on its 
down stroke, and the air then passes through 
a stop valve to the carburetter, or vessel, con- 
taining the petroleum, through which it is 
forced, and it then passes to the top of the 
cylinder, where it is exploded by an electric 
spark and the power is gained. The exhaust 
products are then noiselessly passed into the 
atmosphere. The enginesars suited to almost 
all purposes, and can be made for powers 
ranging from that of one man to 1,000 horse. 
In the smaller engines, the consumption of 
oil is about a pound per horse per hour, and 
in the larger engines half that quantity.—Rail- 
way News. ‘ 
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Fitta—Probably few cities in the Union are 
in quite so bad a condition as a garbage-cart 
man represents Kansas City to be in, still it 
is true that where there is no health inspec- 
tors or one who neglects his duty, men and 
women will live in filth and sacrifice their own 
and other people’s health and lives rather 
than clean up their yards. <A reporter of the 
Kansas rar Star interviewed one of the scav- 
engers of that city and got the following ac- 
count of what the man often saw. 

‘*T can show you yards,” said the garbage 
man, “* where the occupants of the house can- 
not reach the outhouses without wading in 
the overflow of the vaults. One of our men 
fainted while he was loading a cart yester- 
day, the stench was overpowering. In some 
places the garbage has been allowed to ac- 
cumulate so long and the stench to grow so 
strong that people abandon their houses until 
we can clean or the rotten filth. One man, 
the proprietor of a gun store on Missouri 
avenue between Main and Delaware streets, 
closed his place of business for two days 
because he began to faint every time he en- 
tered his shop. He was literally driven out 
by the rank garbage from a neighboring 
restaurant. I know of children in all parts 
of the city who are being suffocaved even to 
the point of death by the odors from back 
yard tilth, and there are many deaths among 
the babies which can be traced directly to 
long standing garbage.”’ 
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(Continued from Page 391). 
Sidewalks. 

The sidewalks are built, altered or repaired 
at the expense of the owners of the adjoining 
lands. The Board of Public Works have power 
to order and direct the manner of building, 
altering and amending the sidewalks, and to 
order and determine of what height and 
width the same shall be, and of what ma 
terials they shall be composed. ‘The abutting 
owner is notifled by the City Council to lay his 
walk.as specified by the Board. If the work is 
not done within a specified time, the City 
Couneil then order the Board of Public Works 
to do the same, and make returns to the as- 
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sessor of taxes for the cost of the same, to- 
gether with 10 per cent. in addition thereto to 
cover the interest, cost of assessing and col- 
lection, the said sum to be added to the tax of 
the owner of the adjoining lot. When walks 
are ordered by the City Council, the Board of 
Public Works specify coal tar concrete ac- 
cording to the following specification : 
Specification for Concrete Sidewalk. 


The foundation shall be composed of ¢lean, coarse 
gravel. properly coated with coal tar, and shall not be 
less than 2 inches in depth, after being rolled and thor- 
oughly compacted. 

The top of the foundation shall be brought to a 
smooth surface by the addi:ion of fine pebble, com- 
pletely coated with coal tar and thoroughly rolled. 

Thetop dressing shall consist of clean, sharp sand, 
thoroughly saturated with coal tar. and applied in a 
layer of such of thickness that, after being rolled and 
compacted, it will be not less than 1inch in depth, and 
so tempered with coal tar pitch as to make a hard sur- 
face when finished. 

The total depth of walk when finished shall not be 
less than 3 inches. 

All lines and ‘grades will be given by the City Engi- 
neer, to which al! work shall accurately conform. 

All material above said grades shall be exeavated and 
removed by the contractor st his expense. and when- 
ever in the opinion of the City Engineer the material 
found at sub-grade, or 3 inches below the finished 
grade is unsuitable to lay concrete on, the city reserves 
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the right to excavate said material and refill with 
gravel or material, the same to be at the expense of the 
city. 

The quality of the tar used shall b equal in ali re- 
spects to the best quality made by the Providence Gas 
Company. The gravel and sand shal! be thorougly dry 
when coating or saturating the same with tar. 

Whenever so directed by the City Engineer, the depth 
ofthe work may be increased ut ap inereased pro-rata 
price. 

All work shall be done in a workmanlike manney, and 
80 as to interfere as little as possible with public travel. 

The materials used, and work verforme) shall be 
subject to the inspection of the City Engineer. Any 
material furaished,or work performed which is rejected 
by the City Engineer, shall be removed by the eon- 
tractor, ter which he shall not be entitled to receive 
eompensation, 

The work ordered shall be done in such places, and 
at such times as the City Engineer may direct. 

Payments will be made upon the fifteenth of every 
month for work done in the previous month, upon a 
certifieat: of measurement by the City Engineer of the 
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Plate 31,-Fire Hydrant. 


eubie yards of material excavated and square yards of 
conerete walks laid. 

The sidewalks now built are mostly of 
brick, flagging or conerete; brick and flagg- 
ing form the most of the old walks but within 
the lastten orfifteen years coal tar concrete has 
been almost exclusively used. The width of 
walk of the majority of the street (50 ft. or 40 
feet in width) is 1-5 each of the total width, ex- 
cept in main thoroughfares where the width 
is usually diminished one or two feet each. 
The slope or rise of walk is usually 3-8 of an 
inch per foot from the curbing. 


Curbing and Gutters. 


‘The work of setting curbing and paving gut- 
ters is ordered by the Board of Aldermen; 
when this work is done the roadway is built 
and the sidewalk graded. The cost of the 
curbing, furnished on the street only, is as- 
sessed the abutting owner, the remainder of 
the work being paid out of the highway ap- 
propriation. The curbing furnished is cut to 
the following specification : 


Specification for Granite Curbstones. 


Straight Curbing.—The stone furnished for curbing 
shall not be less than 5 feet in length; 7 inches uniform 
thickn:s3 on top, not less than8 inches at bottom, and 
in ne place less than 7 inches; of a uniform depth not 
less than 18 inches. 


The stone shall be sound, durable and free from 
seams ; they shall be straight lined, without wind, and 
free from bunches or depressions. The top of the 
stone shall be cut toa bevel of 1 inch with the front; 
the surface of top, 8inches in depth of face, and 2 in- 
ches in depth of back shall be neatly pean hammered; 
the top edges and surface te be true toline and straight 
edge; the ends, for the depth of 8inches from the top, 
to be truly squared and dress: d, so that when laid they 
shall abut one against the other, maxing a joint notex- 
eeeding ‘s of an inch. 

Deep Curbing.—The deep curbstcene shall be similar 
to the rezular stone, ex*ept in the following particu- 
Jars: 

It shall have a uniform depth of 30 inches; 12 inches 
in thi-kness at the bottom, and in no place less than 
7 inches: 15 inches in depth of face shall be neatly pean 
hammered; the ends, for the depth of 15 inches from 
the top, to be squared and dressed. 


Cireular Curbing.—The circular curbing sball be in all 
respects similarto the 18 inch straight curbing, exeept 
that it shall he cut to outside radii of 8 and 10 feet; each 
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pie e measuring on its outside edge 4 feet 2 inches, for 
8 feet radius, and 5 feet 3 inches for 10 feet radius. 

Curb Corners.—These shall be of a quality of stone 
and dressing similar to the straight curbing. The 
frontface shall be ia line a true quarter circle of radii, 
2and 3 feet respec-ively. for small and large corners, 
They shall be not less than 24 inches deep, the ends. 
and for 3 inches therefrom of a uniform width of 7 in- 
ches, the back being straight on top from said returns, 
and at no point of aless thickness than specified for 
top. They sha'l be dressed to correspond withcurbing, 
and the ends squared and jointed as specified for the 
same, 


‘lhe gutters are usually paved with cobble 
pasture or field stone. In streets having 
grades less than 1 foot per hundred, the pav- 
ing is usually covered with a concrete top 
dressing as follows: 


Specification for Covering Gutter Paving With 
Concrete Dressing. 


The joints ot gutter paving will be left clean and 
open to a depth of about 2 inches, by the city, prepara- 
tory to concreting the same. The pavement thus ex- 
posed shall be properly coated with tar. The top 
dressing shall consist of clean sharp sand, thoroughly 
saturated with coal tar and applied in alayer of such 
thickness that after being rolled and compacted it will 
be not less than 1 inch in depth, and so tempered with 
coal tar pitch as to make a hard but not brittle surface 
when finished. Care shall be taken when applying the 
top dressing to leave a smooth surface, avd the in- 
side line to be parallel to the upper edge of the curb- 
stone, 
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The outside line shal be neatly trimmed and good 
eonnection made with the roadway surface. 

The quality of the tar used shall be equal in all res 
pects to the best male by the Providence Gas Co. The 
paving stones and sand shat! be thoroughly dry when 
coating or saturating the same with tar. 

Whenever s0 directed by the City Engineer, the depth 
of the work may be increased at an increased pro rata 
price. 

All work sball be done in a workmanlike manner. 
and so as to interfere as little as possible with publie 
travel. 

The materials used and the work performed shall be 
subject to the inspection of the City Engineer. Any 
materials furnished or work performed which is re- 
jected by the City Engineer, shall be removed by the 
eoutractor, for which he shall not be entitled to receive 
compensation. 

The work ordered shall be done in such places and at 
such times as the City Engineer may direct. 

Payments will be made upon the fifteenth of every 
month for work done in the previous month, upon a 
certificate of measurement by the City Engineer of the 
square yards of top dressing laid, 

The right is reserved to alter the components and 
depth of the top dressing at street intersections and 
other places where, inthe opinion of the City Engineer, 
the nature of the travel requires alteration. Payments 
for this work shall be made by special agreements be- 
fore commencing the same. 


The curbing is set and the gutters are payed 
in a bedding of sand. Plate 26a shows two 
sections. Figure 1 is in a street where the 
natural material is not affected by the frost, 
such as sand or gravel. Figure 2 is in a street 
where the natural material is affected by frost 
such as clay or marl. 


Street Furniture. 

Under this general head are included man- 
holes and catch-basin covers, hydrants, street 
lamps and other fixtures appearing at or on 
the street surface. 

Covers.—Two styles of manhole covers are 
used (See Plate 17), one is covered by raised 
squares or knobs to make a good foot hold for 
horses, and is used in paved streets and when 
manholes come within the horse railroad 
tracks; the other is used on macadam and 
gravelled streets. Both of these styles have 
conical shaped holes through them for the 
purpose of ventil tion. 

For eatch-basin coping and gutter stones 
(see Plate 18). These stones are of granite, 
the front face cut to match the curb, the top 
of pointed work. The opening into the basin 
is from 2 to 3} feetin length, in accordance 
with the amount of water to be taken care of. 
Corner basins are no longer used, a side basin 
with an extra inlet being used instead and the 
corners turned by curbing of 8 or 10-foot 
radius, much improving the roadway. Lamp- 
holes are no longer used. For catch-basin 
covers see Plate 18 b. 
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Plate 31a. 


Fire Hydrants.—Only one style of hydrant 
is usec. On December 31, 1885, there were 
1,234 hydrants in service. The hydrants are 
generally set about 400 feet apart in the busi- 
ness portion of the city, and from 490 to 500 
feet apart in the residence portion. They are 
located when possible at the corner of a 
street,.on the range of one of the oecupation 
lines. They are protected by iron boxes, 
which are set just inside of the curbstone, 
flush with the surface of the sidewalk (see 
Plates 30,31). The hose carts belonging tothe 
Fire Department, each carry a head or chuck 
(see Plate 30), that screws on to the hydrant, 
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and to which the lines of hose are connected. 
Each hydrant is of sufficient capacity vo sup- 
ply six ordinary fire streams. 

Plate 32 shows a style of * blow off”? which 
is used for blowing off the water from the 
dead ends of the smaller mains when it be- 
comes objectionable and when hydrants are 
not conveniently located for the purpose. 
The pipe is generally of 1l-inch galvanized 
iron for the 6 and 8-inch mains. For a 12-inch 
main, 2)-inch pipe has been used. When 
the water is to be blown off, a short piece of 
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rubber hose is coupled on to to the upper end 
of the blow off pipe, and the stop at the lower 
end near the main pive opened with a long 
wrench from the street, and the water allowed 
to run to waste into the street gutters. 


Street Lamps.—The Are 
electric light is the prevail- 
ing style inthis city. An 
ornamented, turned post 
is used for this light, 20 
feet in length and sur- 
mounted with the usual 
hood under which is loca- 
ted the light. The electrie 
lights are placed from 300 
to 400 feet apart. The gas 
lights from 15% feet in 
business portion to 200 feet 
apart in residence portion 
of city. Lightsare always 
placed at corners where 
streets intersect and in 
center of street where 
street terminates. The 
lamp posts are not num- 
bered but each burneris 
given a number. There 
are 2,709 burners in use. 
Seventy-five electric lights 
with fifty additional to be 
added, and 1,630 naphtha 
lights, 550 of which are 
gasoline. The lamps are 
lighted under the phases of 
the moon,ard the electrics 
are lighted every night. 
The ordinary flash torch 
is used for gas lighting. 
The accompanying Plate 
33 shows the style of post 
used for gas lighting and 
is constructed of iron. 


























Plate 33—Lamp Post 
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BrussEts, June %.—The announcement that a new 
water way from east to west has been discovered across 
Central Africa and that the Sankuru and Kassai rivers 
have been proven easily navigable for nearly their en 

ire lencths has created profound interest here. 
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NEW PUBLICATIONS. 


Track: A complete Manual of Maintenance of Way, ac- 
cording to the latest and best practice of leading 
American Railroads. By W. B. Parsons, Jr.,C. E- 
ENGINEERING NEWS PUBLISHING Co., New York. 


An author anda publisher who are capable of pub 
lishing such a book as this, without even an apology 
for av index. have little claim upon the clemency of 
any one, but perhaps—although this may be disputed- 
their right to justice is not extinguished, and it is but 
just to say that thisis in many ways the most com- 
plete and the most useful treatise on maintenance of 
way which has appeared. Its salient feature, which in- 
stantly strikes the attention, is the abundance and ex- 
cellence of the illustrations. There are in all 123 dif- 
ferent maintenance of way appliances and details, 
fully illustrated by what are almost working drawings, 
with full dimensions and weights or sizes given, so 
thatthe construction is very clear. This alone is an 
admirable feature, which should make the volume very 
usefulto many, for even those most familiar with the 
devices find it convenient occas:onally to be able to 
refer to seale drawings. Very singularly, the one im- 
portant detail of track which is not fairly illustrated is 
the most important one of all—ruil-sections. Nota 
single rail-section is given to scale, and the on.y see- 
tions given at all are three little sketches showing 
the difference between double headed, pear-shaped and 
modern rail-sections, The disputed points as to rail- 
sections, whether the corner should be to a large 
radius or a small radius, whether the base and stem 
should be thick or thin, ete., are not 
upon. 

In fact, the purpose of the volume is only of a very 
limited extent to discuss disputed points, but rather to 
state the facts and leave every one to draw his own con- 
clusions, although th 


even touched 


s author shows no undue hesita 

tion in expressing an opinion when he has one and the 
cccasion seems to require giving it; andthis perhaps 
is as it should be, although we note with some surprise 
that the facts collected by this journal a year or two ago 
as to nut locks, even and broken joints and cross-ties, 
are not included, 

The book opens with an excellent chapter on track 
toois, full of practical details. In the article on ties 
the distinction drawn between cutting and rotting is, 
we think, too marked, both being merely different 
forms of the same thing. and the plea that “a variation 
of over Linch from the adopted length should not be 
permitted” seemsto usto putit very meekly indeed. 
Why should they not be “exactly” to proper length. as 
onthe Pennsylvania and other railroads? It costs no 
more to cut a tie off in one place than another, and it is 
just 2s easy to come within 's inch of the stated length 
as within Linch, if it is only insisted on, while the dif 
ference inthe appearcnce of the track is very great. 
The latest facts as to preserving ties are briefly given, 
but without the credit which might well have been 
given to Mr. O. Chanute’s report. Road-bed 
sections are well discussed and illustrated. 

In joints the writergives the preference to suspended 
joints, speaks favorably of the Fisher, and apprehen- 
sively of the success of the long three-tie joint, for the 
very stroug reasons that it will be impossible to make 
all three ties work together,and if the middle tie or 
either of the ends gets low, the strain on the angle-bars 
is very severe. 

The chapters on frogs and switches are also exeel- 
lent and practical, and give all the leading forms 
clearly. Some brief discussion of the simple theory of 
turn-out curves might have been well, but is omitted, 
tables only being given. Fences, gates, cattle-cuards, 
signs, bumpers and mail cranes are well shown. Tool- 
houses and buildings are not, perhaps, shown quite as 
elaborately as might be desired, but as we recajl no 
other book in which they are shown at all, complaint 
would be ungracious. The question of super-eleva- 
tion is also clearly discussed. As a whole the book is a 
good one, if not ideally perfect.— Kailroad Gazette, 


CTOBS- 


Retaining Walls for Earth. By Maiverp A. Howe, C. E. 
New York, John Wiiey & Sons, 1886. 


The greater part of this little volume of sixty-four 
pages is devoted to the theory of the lateral pressure of 
earth as developed by Prof. Weyrauch in 1878. and pub- 
lished in this country by Prof. DiBois in 1879. The 
author mentions that the theory is not applicable to a 
wall which leans back ward, but dovs not recognize that 
this failure causes the formulas deduced for other 
walls to be liabie to suspicion. The theory, we think, 
is correct for the case of the pressure azainst a plane 
in an unlimited bank of earth, b- t when a wall is intro- 
duced the conditions are changed and the theory does 
not appear to be satisfactory, except for certain special 
cases. Owing to its doubtful nature, and the great 
complexity of the formulas, it is not likely that the new 
theory will cause the present methods of computation 
to be modified. The author does not allude to the 
more comprehensive discussion published by Wey- 
rauch in 1881. The whole subject of retaining walls is 
an unsatisfactory one theoretically, and although this 
book shows evidences of painstaking work on the part 
of the writer, it does not dispell the clouds of doubt 
which always hover over a working engineer whea the 
lateral pressure of earth is to be considered, 
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EXTRA SUPPLEMENT. 

With this week's issue of ENGINEERING NEws 
we publish a portrait on separate sheet, of Cou. 
Henry Fuap, President of the American So- 
ciety of Civil Engineers; also a 4-page supple- 
ment containing the Annual Address of Prest 
DENT Fiap delivered at Denver, Col., before the 
Convention of the Society of Civil Engineers in 
session there yesterday and to-day. Every 
copy of ENGINEERING News, to be complete, 


should have these supplements. 


ENGINEERING News is the only class journal 
in America which this week publishes the ad- 
dress of the President of the American Society 
of Civil Engineers delivered at Denver, and at 
the same time we present our readers with a 
tinely executed engraved portrait of the Presi- 
dent, prepared expressly for this issue. 

Wirh the comraencement of a new yolume 
we take the opportunity to add four additional 
pages to ENGINEERING News. We do this to 
enable us to keep ahead of all other Ameri- 
ean journals in giving the very latest engi- 
neering news of consequence. We claim the 
leadership in gathering contracting intelli- 
gence in America and no money or effort will 
be spared to maintain that enviable position, 
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City Engineers, Railroad Chief Engineers, 
Highway and County Commissioners, City and 
Town Councils will not fail to appreciate the 
benefit to be derived from advertising their 
contract lettings in the best and most widely 
circulated contractors’ journal in the country. 
They cannot make any mistake when they in 
vest in our advertising space: the dividend is 
absolutely certain. 


CHIEF ENGINEER CHURCH has ordered that 
the New Croton Aqueduct Tunnel be fitted up 
with lighting and ventilating apparatus as 
called for in the specifications. 


THe American Society of Civil Engineers’ 
Convention commenced in Denver, Col., yes- 
terday. The train bearing the visiting mem- 
bers left New York as per programme on the 
29th, and we have no doubt the trip was 
most thoroughly enjoyed, notwithstanding 
the unavoidable fatigue. This week we publish 
an excellent protrait of President Flad with an 
accompanying brief sketch of his professional 
life. A special correspondent will represent 
ENGINEERING News at Denver and enable us to 
vive a very complete report of the Proceedings 
of the Convention. 


A RAILROAD to Alaska has been reported on 
by Major Powell, U. S. Geological Director, 
to the U.S. Senate. The distance 2,800 miles ; 
the difficulties no greater than have already 
been encountered; says Major Powell. The 
bill under which the report is made is, ** To 
facilitate the settlement and develop the re- 
sources of the Territory of Alaska, and to open 
an overland commercial route between the 
United States, Asiatic Russia and Japan.’’ 

Tue River and Harbor Bill as amended by 
the Senate amounts to $18,049,975, and it is 
probable that this amount will not be materi- 
ally changed. The newspapers are howling 
at the ‘great steal,’’ and the President is ex- 
pected to veto the bill. But it will probably 
be passed over the veto, as 1t should be. The 
amount is trifling ; it ought to be three or four 
times the sum in order to allow the projected 
improvements to be made economically and 
quickly, and to give to commerce the benefits 
with the least delay. The present system of 
granting driblets is discreditable to a great 
and rich nation such as this, and would not be 
tolerated by the smallest principality of Eu- 
rope. It is most wasteful, and the people who 
advocate the method are ignorance personi- 
fied. 


THE only plausible pretext that has ever 
been presented for newspaper opposition has 
beer the incorporation of some insignificant 
‘‘creeks ’ for improvement on the bill, and 
in order to save a paltry amount from being 
used for purely potitical purposes, those blat- 
ant economists would allow much needed im- 
provements to be defeated and millions worth 
of partially completed works to be damaged 
for want of protection. If they would only 
bring the same good sense to the discussion 
of this great question of public improvements, 
that they do tothe management of their own 
business, a vast amount of money might annu- 
aily be saved to the nation in appropriations. 
It is consoling to know that the *‘ legislators’’ 
of the daily press are powerless to defeat a 
fairly meritorious measure. 

Paris, June 29.—The Senate to-day adopted 
the bill authorizing the city of Paris to issuea 
loan of $50,000,000 to inaugurate and carry on 
public improvements for the purpose of fur- 
nishing work to the unemployed, striking out, 





however, the clause interpolated by the 
Chamber of Deputies, forbidding the use of 
material obtained outside of France. 

‘THE published statistics of the Princeton 
graduating class of 1886 contain some inter- 
esting facts. The average expenditure of the 
men in Senior year was $758. The number of 
men in the class that sing is 93: that play in- 
struments, 89, and that write poetry 20. Foot- 
ball is the favorite sport of 28, baseball of 27, 
and tennis of 24. Political science is the fa- 
vorite study of 15, literature of 9, history of 
9, geology of 8, and physics of 8. The occu- 
pations selected by the members are as fol- 
lows: Law, 31; business, 19; theology, 17; 
medicine, 11; civilengineering, 9; journalism, 
4; teaching, 4; architecture, 1; mathematics, 
1; and 11 are undecided. There are 64 Repub- 
licans in the class, 32 Democrats, 13 Indepen- 
dents, and 4 with no politics atall. There are 
2 Prohibitionists, 53 Protectionists, 47 free 
traders, 13 who are neither and 2 who are both. 
The predominant reason given by the mem- 
bers of the class for entering Princeton was 
that it is the best college. 


‘THERE is war among the politicians over the 
repaving of Fifth avenue, New York. The 
contract was let to Matthew Baird, Septem- 
ber 17, 1885, at $429,560, and the work has been 
in process for a couple of months past. Com- 
missioner of Public Works Squire appointed 
an engineer and two inspectors to see that the 
specifications, which were very stringent, 
were properly carried out by the contractor. 
Mayor Grace also appointed two engineers to 
watch the methods of the contractor and re- 
port directly to him. The result was that 
when the first payment on the contract, duly 
youched for by the Commissioner as correct, 
was presented for payment, the Commis- 
sioners of Accounts declined to audit and the 
Controller to pay, but instead confronted the 
contractor with a long report by the Mayor’s 
engineers, alleging the most flagrant viola- 
tions of the contract specifications. Hardly 
an honest yard of pavement, in their judg- 
ment, has been laid. Cement, sand, concrete, 
granite blocks, the superintendence,—every- 
thing are condemned, and the engineer con- 
cludes his report by saying: “I am forced to 
the conclusion that when the whole truth con- 
cerning this scandalous job comes to be 
known it will be found that a more deliber- 
ate, flagrant and unblushing disregard of a 
voluntary proposal, supplemented and en- 
forced by all the formalities of an official 
compact does not disgrace the history of the 
Department of Public Works.”’ 


Tue Commissioner fell back on the reports 
of his engineers and inspectors and sustained 
the contractor. But he had to ‘‘back down”’ 
so far at least as to order some of the alleged 
villainous pavement to be taken up for inspec- 
tion of alleged villainous foundation. But at 
this juncture Contractor Baird ‘‘set his foot’’ 
down on any such proceeding, and if done he 
would consider it a breach of contract and 
would hold the Commissioner liable for any 
damages involved. His work has been certi- 
fied to by the Commissioner and his engineer 
and inspectors and that is good enough for 
him. Sothe pavement remains undisturbed, 
and the ‘“‘merry war’”’ proceeds. 


Tuer trouble about the Fifth Avenue pave- 
ment brings out the idea on the part of the 
daily papers of this city, that to some 
extent a question as to the cgntractors 
profit is involved, even the controller saying: 
‘He had been assured by experienced con- 
tractors, that the work could be wel] done for 
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the contract price and there was no excuse 
tor slighting it.” 

This feeling is so general that on the ap- 
pointment of new commissioners for the Cro- 
ton Aqueduct, some of the daily papers im- 
mediately asserted that a deal had been made 
to raise the contract prices, and as one of the 
contractors is supposed to have political in- 
fluence, it was said that he was trying to buy 
out one of the contracting firms for the pur- 
pose of having the prices increased, and this 
in spite ofthe fact that the firm to be bought 
out had obtained authority from the old com- 
mission to line a very good rock tunnel 
against the advice of the commissioner's 
engineer. 

No greater injury to the interests of either 
honest contractors, or to the interests of the 
city can be done than by allowing the ques- 
tion of the contractors profit to influence, in 
the slightest degree, either the quality of the 
work or the amount of compensation; for if 
this principle is once admitted, the amount to 
be paid by the city for any work will depend 
solely on the influence of the contractors 
doing that work, and no contractor proposing 
to complete hiscontract for the prices men- 
tioned in his bid can expect to secure work, 
for the influential man would surely underbid 
him. 


The American Water-Works Association, 


Like their brethren of New England, whose 
suecessful Convention we reported last week, 
the members of the above association are ex- 
ceedingly practical men, and in their meeting 
at Denver last week the proceedings were en- 
tirely of a most practical and matter-of-fact 
nature. The problems of obtaining a supply 
of water for public use, in satisfactory quan- 
tity and quality involve frequently some 
very interesting mathematical and chemical 
gymastics; the Engineer must have a keen 
appreciation of the financial side of the whole 
subject, and, with the eyes of a city, town or 
village, as the case may be, on him, there is 
need forall the hard ‘ horse sense ’’ that a 
man can command to give full satisfaction. 
After a system of water supply has once been 
introduced, trials and tribulations for the ad- 
ministration in control commence, and never 
end. The‘ moss-covered bucket ”’ is replaced 
with the fungus clothed reservoir; the ‘* cu- 
cumber’”’ taste suggests contamination and 
the unlucky officials are looked at askance 
as if individually they were responsible for it: 
there are imperfections in machinery; 
seareity of supply; insufficient pressure; 
sewage contamination: breaks and leaks 
innumerable; frozen pipes and hydrants; the 
perplexities of the “‘ waste’’ problem involvy- 
ing meters or espionage,and almost perennial 
calls for enlargements of the system, besides a 
multitude of other questions, a few of which 
are suggested by the queries of the two as- 
sociations whose proceedings we have pub- 
lished. It is, therefore, in this school of daily 
study of questions involving the personal 
comfort of millions of fault finding people; 
the business needs of great interests, and the 
question of finance for all, with millions of 
critics ready to air their ignorance or petu- 
lance, that the Superintendents, Engineers 
and Managers of Water-works are trained. 
They are not a theoretical lot of people; they 
are decidedly practical, and spend little time 
in philosophizing. 

In the paucity of information contained in 
the average report of Water Works Superin- 
tendents, in the inaccessibility of many of 
them, and the physical impossibility of exam- 
ination of them all if they were obtainable, 
superintendents have been obliged. here- 
tofore toeyolve from “inner consciousness ”’ 
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the why and wherefore of certain things in 
their practice, or depend on experiment and 
experience for enlightenment. The organiza- 
tion of their leading representatives and the 
papers, discussions and questions. the per- 
sonal conversations, and the opportunities for 
seeing what is outside their own little individ- 
ual surroundings, have changed quite largely 
this condition of affairs, and it is patent to 
everybody who examined the published Trans- 
actions ofthe two Water Works Associations 
since their organization, that a wonderful 
amount of information, valuable alike to 
Water Works officials and to the public whom 
they serve, has already been accumulated. 

We cannot sufficiently emphasize the im- 
portance of enrollment, by superintendents 
and engineers, in these Associations. The ex- 
penses incidentto membership are trifling and 
the aim should be to gather such strength 
and influence by weight of numbers and aggre- 
gated wisdom thatin time problems of water 
supply, now practically out of the reach of 
solution, may be successfully handled. 

Water Commissioners should give this ques- 
tion their serious consideration, and one item 
of the yearly estimate of expenses should be 
the of sending their Superintendent, 
Engineer or other most eligible representative 
tothe Annual Meeting of the Association to 
gather in and contribute such share of the gen- 
eral fund of expert information as he was ea- 
pable of, for the benefit of the people whom 
he served. Superintendents must see to it 
thatthey urge this upon their superior officers. 
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Denver Water-Works. 


Twelve years after the first settlement of 
Denver in 1859, James Archer, C. E., had com- 
pleted a system of water supply for the city. 
Holly engines of 3,500,000 gallons daily ca- 
pacity pumped the water direct from the 
South Platte river to the consumers. The 
rapid growth of the city necessitated an in- 
creased supply; a stone dam across the river 
three miles south of the city diverts the water 
into a canal 30 feet wide and 6 feet deep, which 
at 2} miles from the dam enlarges into a lake 
of about 60 acres area, at an elevation above 
the stream sufficient to give a head of 28 feet 
for water power. Turbine wheels drive four 
pumps, each of 1,500,000 gallons daily capacity, 
to which two steam pumps of Holly manufac- 
ture of 3,000,000 gallons daily capacity, were 
added in 1881. Ordinary pressure is fifty 
pounds and fire pressure 100 pounds to the 
square inch. In 1885 there were forty miles of 
pipes, 20 inches to 2 inches diameter; 3,500 
taps and 300 fire hydrants, for which the city 
paid $20,000. The above particulars have been 
taken from the History and Statistics of 
American Water-Works, by J. J. R. Croes, 
published in ENGINEERING News, November 
10, 1881; the following additional is from the 
Denver TZribune’s editorial on the Water- 
Works Convention : 


The plan by which the water for Denver is obtained 
is novel. Although it probably is followed in other 
cities, itis notin general use. Denver draws its water 
from the bed of the Platte, and not from the water flow- 
ing above the surface. Asystem of dams his been so 
constructed as to collect asupply of water on the bed 
rock, which is free from allor nearly all such impuri- 
ties as may be found in the water flowing upon the sur- 
face. These dams are not kigh enough to reach to the 
surface, and so only the water which flows through the 
sand immediately above the bed rock is secured. It 
would appear that the water which could be thus col- 
lected is not confined to the bed of the river, but that as 
large a supply is found underneath the banks as im- 
mediately within the channel. How far from the center 
of the channel this would hold good is not, we believe, 
as yet ascertained. 

Strangers arriving in the city express the fear that if 
Denver were a much larger place, the Platte would be 
found to be insufficient to supply its needs, But this is 
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a mistaken view, for the water is now drawn almost en- 
tirely from beneath the surface. A little of the surface 
water is mixed with the other, because the water taken 
from bed-roeck, not having been exposed to the atmos 

phere, generates aslight vegetable mould. Mixing a 
little of the surface water of the river with it counter- 
acts this tendency. It is further said that dams similar 
to those in the Platte could be placed in Cherry creek 
at about four or flve miles from the city, and that from 
that source alone sufficient water could be got to 
supply a city of 250,000 inhabitants, It is well known 
that, although the surface of the bed of Cherry creek 
may be dry. there is an abundance of water overlying 
the bed-rock., 

One ofthe subjects discussed by the Water Works 
Association was asto whether a water company sells 
the water it supplies to the consumers or whether it 
only leases a privilege to them to useit. This subject 
must in Colorado be considered from a different stand- 
point from what would be correct in the East. In a 
State where irrigation is unnecessary but little regard 
is usually paid bythe laws to the water of running 
streams; but in Colorado our laws in regard to the ap- 
propriation of water have a direct bearing upon the 
question discussed. Under the Constitution all the 
water in the natural streams of the State belongs to 
the people of the State, subject to the right of appro 
priation, 

The right to appropriate such water a inseparably 
connected with itsuse, sothat no man can acquire a 
property in water by diverting it from its natural chan- 
nel. He can at best only acquire a right to use it, and 
this, it seems, is aright which attaches to and passes 
with the land upon which the water is used:in cases 
where the appropriation is for agricultural purposes 
the right to appropriate water for domestic purposes 
is superior to that of appropriating for agricultural 
purposes. It is probable that where water for domes- 
tie purposes, had diverted from a natural 
stream and conveyed to a particular house, the right of 
the oceupants of that house to a supply of water eould 
never thereafter be called in question by the occupant 
ofa house to which water 
quently conveyed. 

There are several of this nature which 
might arise in considering the subject of the water sup- 
ply of cities in this State. But it would seem to be 
clear that in Colorado no water company can sell water, 
for the reason that the water is in the public, subject 
to the right of appropriating it, not for sale, but for use 
only. All that a water company can charge for is the 
expense of delivering the water tothe consumer, who 
is, properly speaking, the appropriator. 


might have been subse- 


questions 


— 
HENEY FLAD, 


President American Society of Civil Engineers. 


(With 


*ortrait.) 


CoLt, Henry Fab, Civil Engineer, President 
of the Board of Public Improvements of the 
City of St. Louis, Mo., was 62 years old when 
elected to the highest office in the gift of the 
profession in America. 

After graduating from the College of Spire, 
in Rhenish Bavaria, Germany, Mr. Fiap took 
a two years course in Philosophy at the Uni- 
versity of Munich, from the School of Engi- 
neers of which he graduated in 1846, with the 
diploma of Civil Engineer. 

Mr. Frap was employed as an Assistant 
Engineer on the Government improvements 
on the River Rhine andon other Govern- 
mental public works until the summer of 1849 
—when he joined the revolutionary army of 
Baden and was at once elected Captain of a 
pioneer company. The campaign was a short 
one and for the revolutionists disastrous. 
Our young Captain was sentenced to death, 
but believing in the principle of “discretion, 
ete.,”’ he felt obliged by the pressure of events 
to disappoint the august cuurt that proposed 
to so summarily interfere with his pursuit 
of “life, liberty and happiness,’ and hence 
his arrival in the land of his adoption. 

After nearly a year spent in exploiting the 
American metropolis, Mr. FLap secured a sit- 
uation as draughtsman on the Western divi- 
sion of the New York and Erie R. R., under 
Silas Seymour, Chief Engineer; thence he 
advanced tothe office of Assistant Engineer 
on the Buffalo and New York City R. R., and 
from that to Resident Engineer on the con-- 
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struction of the Ohio and Mississippi R. R. In 
1854 he wae appointed to the same office on the 
Mountain division of the Iron Mountain R. R., 
and from completion of the work in 1857, till 
the breaking out of the Civil War,was engaged 
on railroad location in South East Missouri. 

In the spring of 1861, Mr. Fiap enlisted as a 
private, in the 3d Missouri Reserve Regiment, 
but soon afterwards was made Captain of En- 
gineers by Gen, Fremont, which promotion 
was early followed by a commission as Cap- 
tain of Engineers in the Engineer Regiment 
ofthe West—afterwards known as the ‘Ist 
Regiment of Engineers Mo, Vol.”’ with which 
regiment he served through all the grades of 
Captain, Major, Lieut. Colonel, and (during 
the last year and at the time of the fail of At- 
lantu) as Colonel. Tu che fall of 1864 he was 
mnustered out of the army,and returned to take 
up his residence jin St. Louis, Mo. 

Soon after returning to civil life and the 
practice of his profession, Cot. FLAD was ap- 
pointed Chief Assistant to Mr. James P. 
Kirkwood, the well known hydraulic Engi- 
neer, who was engaged in making plans and 
estimates for the construction of a system of 
water works for St. Louis that should embrace 
the settlement and filtration of the river 
water. This work was completed and the re- 
ports submitted in the latter part of 1865. 

In the early part of 1867 CoL, FLap was ap- 
pointed by the Legislature of the State as one 
of the Water Commissioners for the City of 
St. Louis and served in that capacity until 
the Ist of June, 1875 

During these same years 1867--74, CoL. Frap 
also held the appointment of Chief Assist. En- 
gineer to Capt. Jas. B. Eads on the construction 
of the great St. Louis bridge across the 
Mississippi river at St. Louis, and in 1874 
he was appointed Chief Engineer of the 
Forest Park Commissioners, and planned the 
laying out of the large park on the western 
border of the city. He resigned this latter 
office in 1875, and in company with Charles 
Pfeifer, opened an office in St. Louis for the 
practice of civil engineering inall its branches, 
but Pfeifer having soon after accepted the ap- 
pointment of City Engineer of St. Louis, Cox. 
Fuap associated with himself Prof. Chas. A, 
Smith, of Washington University, and now 
deceased, 

At a general election in the spring of 1877, 
Cou. Fuap was elected President of the Board 
of Public Improvements of the City of St. 
Louis for aterm of four years, was re-elected 
to the same office in 1881, and again re-elected 
in 1885, and is now serving his tirst year of a 
third term. 

Circumstances have thus forced Con. FLap 
to work in almost every branch of civil en- 
gineering, in the construction of roads, rail- 
roads, bridges, sewers, water-works, river im- 
provements, and in military engineering. 

He has also invented and had constructed 
testing machines, cotton presses, water filters 
and hydraulic elevators; devised a system of 
railway signals, a process for the preservation 
of wood, and various instruments for measur- 
ing the flow of water in pipes and conduits, 
for deep sea soundings, for ascertaining the 
degrees of heat in furnaces, for measuring 
the power of light ana for ascertaining the 
pressure of wind. Recently he has given 
considerable attention to electricity, and has 
devised a system of operating the air brakes 
of a railway train by this power (his invention 
now being tesied on a division of the B. & O. 
Railroad), also an over-ground (elevated) sys- 
tem for carrying wires for telephone, teie- 
graph, light and power purposes in large 
cities. 

This brief sketch will illustrate the varied 
experience of a suecessful civil engineer, from 
that of a draughtsman, though all the grades 
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upwards to the honored distinction—the 
highest awarded to a member of the profes- 
sion in this country and one to be honestly 
proud of-—of President of the American So- 
ciety of Civil Engineers, called to the high 
office by the vote; of his fellow engineers as a 
man eminently fitted by education, expe- 
rience, character and years for the place. 


oN —— 


Sixth Annnal Meeting of the American Wa- 
ter-Works Association, 


The above Association was called to order at 
10:30 a. M., June 23rd, in the Council Room of 
the City Hall, Denver, Col., Peter Milne, Jr., 
President in the chair, and about forty mem- 
bers of the Association present. 

After an address of welcome by Mayor 
Bates, of Denver, in behalf of that city, ad- 
dresses of a similar nature were made by 
President Woodbury in behalf of the Chamber 
of Commerce, and by President Wm. B. Wells, 
in behalf of the city water-works: President 
Milne, of the Association, responded briefly 
and then delivered the following annual ad- 
dress: 


Gentlemen: ~The American Water-Works Association 
is her: assembled in its sixth convention. I congratu- 
late you upon the occasion. Tam glad so many of our 
members are present. I regret that all are not present. 
It was a question of grave doubt as t> the propriety of 
calling our conve ation in this city, owing to the greet 
distance wher in so much time is consumed in reach- 
ing it. I feel, however, that the occasion will dispel a] 
doubt as to the question of our suecess in all of the 
work planned for this meeting. It appears proper for 
mé to preface the business of the couveption by a short 
address, I take the hber y of asking your indulgence 
in so coing, andif Linvoke the muse of imagery and 
seek to play with faney and ideality, [ trust that it will 
find a response in all of your hearts, In the b.ief in- 
tervals of rest aud recreation granted as respitesin a 
busy life, there is time to ideal’z» before we realize, 
Shal! we not give ear to the soft murmur or the voices 
of our imagination and dwell with happy thoughts 
upon the possibiiity of hopes to be realized and antici- 
pations to bo gratified? Man is a creation of ideas, and 
the play of his mind gives tangibility to them in ma- 
terial form. Ideality is an idea consummate. in the 
brain, is the concrete principle of ail plans, and is the 
highest orm or conception of anything. If this Asso- 
ciation has an object to attain, a purpose to fix and de- 
termine, a benefit to confer in the line of its work, it 
must spring from the highest conception of the subject 
under cousi eration, in order that the heart and mind 
are fully satisfied that no higher conception of it is a‘t- 
tainnble. In all work, there can be no satisfactory re- 
sult until all be accomplished that honest judgment 
an:l superior intelligence calls for. If you are an engi- 
neer, manager or superintendent, or all these in one, 
your ideal of that position should be, to be the best of 
the kind in your profession. If you are honest te your- 
self, nothing will prevent you from attaining your ideal 
of what you ought tu be, The pages of history are il- 
lumed with pictures of moral grandeur illustra‘ing 
conquests in the fleld of seienee and art. The con- 
quest wa; made historical because, in its effects, great 
and lasting benefits were conferred upon mankind. It 
is one of the interesting and enjoyable features of a 
professionai life, for the imagination to p'ay with 
memory. awakening :entiments in our hearts, that 
seek expression in the language of praise and admira- 
tion of the progress made and achievements acquired 
in the field of science. To think of the days and nights 
of anxiety of the patient toil.in the effort to aecom- 
plish solid, substantial results! To be defeated,to be 
disastered, which as Charlies Sumner once said, ‘ Were 
found to be resting places on the final road to vietory!” 
To attain after all these experienc s the ideal of duty 
as a superintendent, manager or chief engineer, is not 
that a conquest to the satisfaction of the soul? and a 
further incentive to plan the ideal higher than ever be- 
fore in the realm of your thought, to bring pew effort 
and energy evolved from previous experiences, into 
contact with new proviems for solution, fresh difficul- 
ties to overcome and obstacles that appear like a man 
of adamant to be dissolved by the warmth and zeal of 
persistent effort. Fellow members of the American 
Water-Works Association, I appeal to you by the 
memory of your former experiences, by the memory of 
all that has been done in the progress and develop- 
ment of those branches of science that so prom'nently 
affect the life, the comfort and happiness of communi- 
ties which are seeking to foster, develcp and improve 
their condition, to be encvuraged to go forward striv- 


ing to attain unto the highest conception of the ideal 
manager, superintendent and chief engineer. 


The report of the Executive Committee was 
read and alopted. The salary of the secre- 
tary for the past year was voted as $200. 

From the report of the Secretary and Trea- 
surer we learn that in the past year forty ac- 
tive and six associate members were added to 
the list, making a total membership of 199. 
The cash balanve on hand was $36. ‘Thirteen 
new active and three associate members were 
elected. We will give the list later on. 

The first paper read was by Mr. B. F. Jones, 
Superintendent of the National Water-Works 
Cv., Kansas City, on “Self-Closing Work, and 
Rules which Govern the Same.’’ The follow- 
ing is a brief synopsis: 


This subject is important, and is so closely akin to 
another important subject: namely, waste and waste 
prevention, that I must, necessarily speak «f both, 
We know there is waste aud we can find it, but when 
found, what will you do with it? The two systems of 
wast: preve tion, namely, first, inspect’on and enforce- 
ment of penalties, and second, measuring and charg- 
ing for the quantity taken, may be compare 1 by sup- 
posing a given establishment to be furnished with .as 
at an anuual rental, dependent upon the carefulness o 
the oveupants, an lan occasion «l v.sit by an inspector. 

The suggestion is absurd, und yet itis precisely wha 
we doin every case where we take promises with poor 
pluinbing or with careless occup ints, 

Meters are beyond adoubt the surest remedy. In 
Kansas City we have over 59 metors in use. Since 
Adam fell, restraint has been necessary in all ages 
The majority of men don’t care anything about the 


wast’. Experience in these matters caused our com- 


pany to adopt a rule requiring all faucets in public 
places to be of the self-closing variety. Some three 
years ago we adop ed the rule that all fiucets over 
basins and sinks, as a'so urina!s and closets, should be 
operated with self closing valves that close “with pres- 
sure.” Iam perfectly satisfled that work closing with 
pressure is best. 


A paper by Mr. L. A. Taylor was then read 
by the Secretary on the subject of ‘Water 
Meters; Their Setting and Care.’’ ‘he fol- 
lowing are extracts from the discourse : 


Ithiok that meters are destined to bear even a more 
important part in the future of water-works than in 
the past, and their extension will be rapidin the next 
few vears, The setting of a meter should be under the 
direction of the official or employé. They should be 
well protected from frost and easily accessible. The 
setting of meters in streets is objectionable. Meters 
are subjected to so much hard usage that stoppages 
often oceur. 

A sediment of only a few thousandths of an inch will 
retard the workings of a meter. These are a few of 
the many thoughts suggested on the subject. They 
will serve to intreduce the subject to the Assoc ation, 
and open the way for a discussion. 


The Secretary read a paper by Mr. Charles 
B. Brush, Engineer of the Hackensack Water 
JYompany, Hoboken, N.J., on the subject of 
“Discipline in the Pumping Station, and 
Regulations Governing Enginee‘s and Fire- 
men.”’ 

A synopsis of the paper is as follows: 


This subject does not require extended dis*ussion 
The executive officer of the company should select an 
engineer, whv should have both technical knowledge 
and large experience in handling men. The men 
should be under his complete control. The engineer 
should be required to send to the company a daily re- 
port, showing the number of strokes ot the engine, 
gailons pumped, pounds of coal, ashes obtained, 
amount of oil, rainfall, temperature, ete. 


Lax discipline usually arises from lack of concen- 
trated authority. No appointmen’s should be made 
without the consuitation of the engineer. 


Mr. Gardner, Superintendent of the water- 
works at New Orleans, then read a short but 
interesting paper. prepared as a supplement 
to the last, in which he related his personal 
experiences with reference to the employment 
of men, and to the discipline in the pumping 
station. 

The first question read by the retary 
was “Does a water company sell water or 
lease a privilege in its supply to unmetered 
consumers ?” 
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The discussion on this question which fol- 
lowed was long and animated. 

Mr. Milner was of the opinion that it par- 
took of the nature of both. He thought it 
ought to be in the nature of a real estate tax. 

Mr. Godard thought the water in the mains 
belonged to the water company. The con- 
sumer owns the pipes but not the water in the 
pipes. It seemed to him @ sale of an indcti- 
nite quantity of water. 

Mr. Decker said: “if u man abuses the 
privilege, then we sell through the meter. 
But while unmetered it was a privilege.” 

Mr. Godard said: ‘** The company sells the 
consumer the amount of water he requires. If 
he takes more than he requires he takes the 
company’s water.”’ 

Mr. Denman stated the question as follows: 
“The question is, has a water company any 
property in the water? The English digests 
are full of deeisions to the effect that the 
water companies have absolute proprietor- 
ship.”’ 

The question next discussed was: * Is the 
system of drive wells practical for pumping 
works as a source of supply ?”’ 

This was discussed at length by Mr. Hast- 
ings. He wasof the opinion that wherever 
there is enough water for drive wells, there is 
enough for open wells, at greater convenience 
and less expense. 

The question, ‘“ What is the best method of 
placing a detecting meter when it is not 
practical to place it in the cellar ?’’ was next 
discussed by Messrs. Milner, Cameron, Milne 
and Henion. 

Messrs. Jones and Denman discussed the 
question, ‘Has a company a right to charge 
a minimum rate where the customer furn‘shes 
the meter ?”’ 

In the evening a visit was made to the City 
Water Works where a 3,590,000 gallon Holly 
Pumping Engine did its level best to please 
the company and reflect credit on its builders 
and managers. 


In consequence of the imperfect accoustic 
qualities of the City Council Chamber, the 
second day’s sessions were held atthe Albany 
Hotel, the meeting being called to order at 
10 a.m, Thursday by President Milne. Rou- 
tine business and the usual constitution tink- 
ering occupied most ofthe session. An amend- 
ment to the effect that when a superintendent 
goes out of office his successor becomes a 
member of the Association without special 
election was lost. 

A paper was read by Mr. Gardner of New 
Orleans on the “ Possibility of Lead Poisoning 
to Customers from the Use of Lead Pipes and 
Services.”” He spoke of the various theories 
on the subject, and read a paper by Dr. Wat- 
kins of New Orleans,from which the following 
is extracted : 

Numerous metals produce poisonous effects. Lead 
in poisoning enters the skin,the iungsand the stomach. 
There is a great difference in different persons as to 
their suseeptibility to lead pvisoning. The origin 
of the use of lead for weter pipes is coexistent with the 
discovery of the properties of the metal. 

The purity of the lead and the quality of the water 
both enter into the consideration of the subject. Tnere 
has been much sensational literature on the subject, 
but as a matter of fact lead poisoning from this source 
is exceedingly rare. 

Mr. Gardner then submitted an analysis of 
the Mississippi water to the Society and read 
au paper by Professor Girling of New Orleans, 
in which were recited many of the causes of 
what is known as“ lead poisoning.’’ 

He admits, however, that all waters could 
not with safety be allowed to stand in lead 
pipes. River waters, however, may almost 
always with safety be conveyed through lead 
pipes. 

Secretary Decker, had samples of lead pipe 
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taken from near the Hannibal, Mo., Water 
Works, showing that a coating had been 
formed on the inside of the pipe after six 
months use. 

President Milne said the people of New 
York have drank water out of lead pipes for 
forty years with no harmful results. There 
are 106,000 lead connections in the city out of 
175,000, and investigation failed to show any 
serious results. In his twenty-eighty years’ 
experience he has never seen a case of lead- 
poisoning resulting from the use of water 
passing through lead pipes. 

The universal opinion of experts is that 
there is no danger of lead poisoning from the 
use of lead pipes. 

President Milne gave his opinion on the use 
f zine and galvanized iron piping. He stated 
the accepted theory that the life ofa galvan- 
ized pipe is seven years. 

Secretary Decker stated that inthe past six 
years he had been obliged to remove about 
thirty galvanized services. 

Mr. Donahue of Davenport, stated that he 
had used galvanized iron pipes for thirteen 
years with satisfactory results. 

Mr. Diven of Elmira, said he had used gal- 
vanized services for fifteen years and had not 
taken one up. 

Mr. Holme of the Denver Works, said that 
in his experience of nine years he did not 
know of it having been necessary to take up 
any pipes through their wearing out. 

Mr. Bowen, of Milwaukee, propounded the 
question: “‘Is it economical and safe to use 
fire-hydrants for filling water-carts and other 
private uses; and if not, what other appli- 
ance could be used for the purpose?”’ 

In the discussion which followed it was 
stated that in Omaha th» custom had been to 
use the hydrants. but the waste saturated the 
ground with water to such an extent that early 
inthe winter the pipes froze. An extra valve 
on the hydrant now prevents the waste. In 
Denver the result of a contest of six years 
with the Water Company as to the city’s right 
to use the hydrants for sprinkling purposes is 
that it is not economical and safe, and they are 
providing for an extra and separate opening 
for the purpose of supplying water-carts, 
which opinion was coincided with by the re- 
presentative from Colorado Springs. In 
Brooklyn, where there are 4,000 hydrants, the 
street sprinkling has proved disastrous to 
them. Ic is impossible to maintain perfect 
fire hydrant service where men outside of the 
flre department are allowed to use them. The 
inspector’s report to the city of Brooklyn 
showed that 35 per cent. of the hydrants out 
of order were so occasioned by sprinklers. 
The hydrants should be used for no other 
purpose than for fire. The following resolu- 
tion was unanimously passed: 


Resolved. That it is the opinion of this assoe ation 
than fire hydrants should be used exclusively for fire 
purposes, and that the safety of any city depends on 
the rigid enforcement of this rule. 

An amendment to the effect that “‘if used 
for any other purpose it should be under the 
direction of the Superintendent of the water- 
works,’’ was voted down as fatal. 

The Secretary then read a paper by Mr. E. 
H. Keating, of Halifax, N. S., on ‘‘Fuogus, or 
Mossy Growth, in Clear Water.”’ 

As this is a subject particularly interesting 
to the people of many cities, the paper is pub- 
lished in full. 


Crty ENGINEER'S OFFICE, 
Hauirax, Nova Scotia, June 12, 1386. 


J.H. Decker, Esq., Secretary American Water-Works 
Association. 

Dear Sir—Your letter of the 22nd ultimo reminds me 
that I ain expected to present a paper at the coming 
meeting of the Association on “Fungus or Mossy 
Growth inClear Water, Its Effect, if any, on the Quality 
of the Water, and How to Prevent its Growth,” 


I must confess, when I learned for the first time, on 
perusing the published report of last year’s proceed- 
ings that this subject was assigned to me, [ was some 
what startled, as [ look upon its investigation as one 
coming more properly within the sphere of the chem 
ist and analyst 

I have not, however, in the meantime, been idle, but 
have been endeavoring to gather such information as 
would be requisite to enable me to prepare a short 
paper which might lay claim to contain, at least, some 
thing of interest. Tregret to say that my efforts have 
not met with the success I expected. Without weary 
ing you with a sta ement in detail of my investiga‘ions 
and the differsnt authorities to whom reference has 
been made, I may say, that so far, the data at my com 
mand are so incomplete, contradietory and unsatis 
feetory that I would be unwarranted in drawing posi- 
tive couelusions which, after all might prove only of 
local interest and perhaps be altogether inapplicable in 
Mm wy situations. 

To add to my difficulties the chemist that [ had en 
ga red to make certain tests and analyses has not yet 
firnished me with the results of his investigations, 
but has carried off my specimens to England under the 
promise that he would consult the best authorities in 
that country on the whole matter. 

There seems to be little reason to doub 
cities and towas, both in the o'd and 
more or lessfrom the 


that many 
new world suffer 
presence of varieties of slaw 
and anima.cul@ in the diferent sources from whence 
theic water supply is taken. Some authorities, how- 
ever, contend that the peculiar odors, and 
the water at certain seasons of the year are not attribu 
table to this cause, while one is so bold as to state that 
the existence of algw and animalcul@ in the 
actually benelicial. 


tustes in 


wa'er is 


The following is a partial list of the different odors 
and tastes which have been observed or 
the water supplies of various localities: 


imagine | in 


Bad odor or taste or both together. 
Fishy odor or taste, or both together. 
Woody odor or taste, or both together. 
Musty odor or taste, or both together. 
Nauseous odor or taste, or both together. 
Cucumber taste. 

Vegetable taste. 

Bitter fishy odor and taste 

Flavor of pond tily roots. 

Odor of peat meadow. 

Odor like ditch water. 

Pig sty odor. 

Horse-pond odor. 

Mossy odor. 


[am inclined to think that some of these peculiari- 
ties in the wa‘er delivered into cities are due to a 
slovenly hab.t, which at one time appears to have been 
common, of flooding large areas of ground covered 
with treos, bushes and rubbish, in forming the artificial 
reservoirs from whence the supply is drawn. Other 
eases are no doubt due to the fact that the 
reservoirs for avery considerable extent are 
and peaty or boggy inthe bottom, In 
action of the sun upon the s'agnant water (caus ng 
fermentation)and the decomposed vegetable mutter 
always to be found in thase placess is quite sufficient to 
account for the trouble. Some isolated cases are per- 
haps caused by the stagnant and impure water which 
collects in ‘* dead ends,” and others again by dead fish 
and eels, poritons of which are frequently taken out of 
service pipes where the utmost care bas not been ex- 
ercised to prevent their entrance into the mains, Oc- 
easionally the nature of the ground upon which the 
water iscollecte 1, is such asto render the water im- 
pure, while ina great many instances the cause must 
apparentty be attributed to some one or more varict es 
of algae which no doubt germinate around the margins 
of the reservoirs, and in shallow waters. 


lakes or 
shallow 


such cases the 


Several years ago complaints were made in this city 
by persons receiving their water supply from the High 
Service Works, thatthe water was year by year be- 
coming more offensive. Th: matter was ultimately 
placed in my hands to investigate and devise some 
remedy. Onexamination I found the surface of the 
water in several places along the shore of the lake 
which forme] the reservoir covered with a fine powder 
of a brilliant green color. This was pronounced by a 
eompetent chemist, to be from the growth of a micro- 
scopic alga called Trichormus Flos-aque. I also found 
that the surface of the lake which had been raised by 
dams abort 10 feet above its na‘ural level, flooded a 
very large area from which the trees, bushes and rub- 
bish had never been removed. To make things lenk a 
little tidy, the tre +s had beeu cut off in the winter at 
about mean water level, but everything below re- 
mained as nature left it. There were about sixty or 
seventy acres of forest land which had been flooded, 
the total area of the lake be ng abvut 160 acres, and the 
supply drawn from it about 1.500.000 gallons per day. 
The branches, small twigs and bushes under water 
were found covered with a greenish slime. having no 
perceptible odor. The remedy applied was to draw the 
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lake down as much as practicable, which was 8 feet, 
clearing. grubbing and burning everything in the 
shape of vegetable matter as the water fell. The work, 
however, was never promptly completed, as the 
amount ($5,090) allowed for it ran out. However, the 
beneficial effect upon the quality of the water was ina 
very short time apparent, and no complaints have 
since been made. 

In our low service water-works system the supply is 
drawn froma totally different source from that above 
described, and a different state of affairs was found to 
exist. Tho reservoirs are three lakes, the upper and 
largest of which is 400 acres in extent and yields a good, 
soft and comparatively pure water. The other two 
lakes through which the supply to the city has to pass 
are small and average over the greater portion of 
their area from about 6 to 8 or 9 feetin depth. A great 
portion of the bottom of one of these latter Jakes is 
formed to a very large extent ef the remains of micro- 
scopic organism belonging to the class called infusoria. 
intermined with swamp muck and the remains of plants. 
About three years ago I detected, for the first time 
the presence of considerable quantities of fresh water 
sponge (spongilla) in one of the smaller lakes. This 
substance, as is well known, is exceedingly offensive 
when in a state of decomposition, and it undoubtedly 
contaminates water, but whether to such an extent as 
to render itinjuriousto health is an unsettled ques- 
tion. IT have never heard of any case of illness being 
traced or attributed directly to its presence in water, 
but I think most members of the Association would 
prefer, for their own private use, a water in which it did 
not exist at all. 

As soon as a favorable opportunity offered I sent men 
around the shores of the lakes and in boats with rakes 
to gather up and burn all of this alga that could be 
found, and from that time to this I have not been able 
to detect a single specimen. In fact, there seems 
reason to believe that it has been completely destroyed, 
atleast forsome years to come. Since then, however, 
anew diMeulty has arisen, but whether brought about 
by the destruction of the spongilla or not I am unpre 
pared at present to say. New forms of algw have 
made their appearance, the most troublesome of which 
is a gelatinous substance which adheres but slightly to 
the stones or sil inthe water and is carried down by 
favorable winds, in considerable quantities, into the 
sereen houses and against the sereens, which it weuld 
soon choke up almost completely unless constantly at- 
tended to. Lam unable to say what is the best way of 
dealing with this substance, asit is an entirely new ex- 
perience to me and I cannot find that any other water- 
works manager has had to encounter a similar diffi- 
culty. Lam advised to try the effect of lime in destroy- 
it and intend shortly to do so. 


To sum up,as far as it appears judicious to do so 
from the limited data available, I may say that there 
seen:s good reason to believe: 

First—That attention and cleanliness in and about 
tne lakes and reservoirs of any water supply is highly 
desirable in order to prevent the growth of fungi and 
algw. and to maintain the purity of the water. (2) That 
limestone regions seem to be les« affected by fungus 
or mossy growth than those in which the drainage area 
eontains no strata or rocks capable of yielding soluble 
substances. (3),That I know of no evidence tending to 
show that algw originate within the mains and pipes; 
they rather appear to be carried into the mains, 
and there decompose and cause trouble. (4) That 
flushing does not appear to be a remedy. (5) That 
the great buik of evidence is to the effect that the 
presence of alge in water, even though it may 
make the water unpleasant to smell or taste, is 
not positively injurious to health. (6) That to prevent 
their growth, different varieties of alge, no doubt, re- 
quire or willadmit of different treatment; but that in 
my experience. when dealing with spongilla, its re- 
moval by mechanical means has proved effective. 

Will you kindly convey to the Association my regrets 
that I find it impossible to be present at the meeting at 
Denver. Yours very truly, 

E. H. Keatina. 


Mr. Holme, of Denver said, the subject was 
one of the utmost importance to him. Inthe 
month of March the company began to furnish 
clear water from an underground source. A 
month later this mossy growth occurred in 
great quantities, Thinkingit was due to the 
fact the bottom of the reservoir was of earth, 
they putin a bottom of stone and in a few 
months the growth appeared again. Before 
the bottom was putin, they had trouble with 
snails and worms. They then adopted a 
means of cleaning the reservoir, and brooms 
and scrapers were used to wash and clean it 
three or four times a year. The physicians 
say that the growth is taking out of water 
something that was in the water and does not 
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injure the water, but if it dies and rises it be- 
comes offensive. We discover that this growth 
isin clearwater. If we turn in muddy water 
the growth disappears. We discovered the 
stuff did not grow below a depth of 15 feet. 

Mr. Jones, of Kansas City, said: We have 
had some trouble in our city. We take poles 
and get out what we can, and then we put salt 
and lime around the edges. It only appears 
in warm weather, and I concluded that it was 
a chemical change in the water. 

Mr. Sawyer said that he had similar experi- 
ence to Mr. Holme. His reservoir was 48 feet 
deep. 

Mr. Allen suggested that where sunlight 
was excluded the moss did not grow. 

Mr. Gardiner suggested that a lot of scrap 
iron be putin the bottom of the reservoir. 

A gentleman from Boulder said that he had 
two lines of pipe passing through his reservoir, 
which might be the reason that there was no 
moss growth in his reservoir. 

Mr. Beach cited an instance where slack 
lime had been used with beneficial results. 

President Milne gave an interesting account 
of the experiences of the Brooklyn water- 
works in contending with the fungus growth. 
He said : ‘‘ Liberty from algee or mossy growth 
is bought by eternal vigilance.”’ 

The Secretary read a paper on ‘“ Pumping 
Engines,” by John W. Gill, consulting engi- 
gineer, of St. Louis. 

The following are extracts: 


“ There are two styles o? pumping engines now gen- 
erally in use; the duplex direct action and the rotative 
action. The opinion seems to prevail with engineers 
of this country, that the Cornish engine is not the best 
for the purpose. F 

The Worthington engine is extensively used, but it 
is admitted by the builders that they cannot compete 
with the more modern fly-wheel engines. The plant 
of the fly-wheel engine is no more expensive than that 
ofthe duplex direct action. The cost of pumping 
engines is usually so great as to require great dis- 
crimination on the part of the purchasers. 

The Corliss'and Gaskill stand in the front ranks of 
modern pumping engines. Corporations should 
av id manufacturers whose work isat all experimental. 
The testimony of modern contractors is in favor of fly- 
wheel engines, and it is probable that hereafter few of 
the other type will be used.” 


The Secretary read a paper on ‘Steam 
Boilers and Their Settings,’ contributed by 
Mr. Charles A. Hague, mechanical engineer 
of Milwaukee, Wisconsin. The paper was 
long and full of interesting and instructive 
facts on that important subject, and was dis- 
cussed by Messrs. Decker, Sprague, Milne and 
Beach. 

Papers from George A. Ellis, on ‘Street 
Mains,” and H. F. Dunham, on “ Private 
Water Companies,’’ were next on the pro- 
gramme, but the Secretary stated that these 
gentlemen had not sent in their papers. 

A voluntary paper prepared by J. B. Briggs 
as an answer to the paper of Mr. Dunham, 
was read by the Secretary. 

The paper was written in a humorous vein, 
and evoked considerable laughter. On mo- 
tion, it was voted that the paper be spread 
upon the records of the meeting. 

A letter by Mr. Dexter Brackett, of Boston, 
was then read in lieu of the paper on ‘ Speci- 
fications for Cast Iron Pipe.”’ 


This was followed by a letter from Mr. Pier- 
son, of Kansas City, constructing engineer, on 
the same subject. It contained valuable sug- 
gestions as to how to purchase piping, etc. 
Mr. Pierson advocated buying by the lineal 
foot instead of by weighi. 

Mr. Maxwell stated that his company were 
about to purchase some piping, and he asked 
advice of the association with regard to it. 
He wanted to know what was the lightest 20- 
inch pipe he could use in enlarging the Boul- 
der water-works. He said the pipe would 
have only twenty pounds pressure, 
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President Milne answered the question at 
some length. Considerable discussion fol- 
lowed on this question. 

Mr. Milner then presented the following 
resolution to the convention: 

Resolved, That it is the sense of this assuciation that 
the most equitable method of contracting for pipes and 
specials, is to buy the former by the lineal foot; the lat- 
ter by the piece instead of by the weight, as is now the 
practice. 

Mr. Cameron, of Memphis, moved a vote of 
thanks to Mr. Pierson for his able letter. The 
motion was withdrawn for further discussion. 

The Banquet at the Albany in the evening 
was a great success. The guests and members 
present numbered nearly 100. General Eaton 
presided, with President William B. Mills at 
his right, and Mr. Daniel Witter on his left. 
The menu was an excellent one. ‘The toasts of 
the evening were happily responded to in the 
following order: 

‘*Our Guests,”’ by Peter Milne, Jr., presi- 
dent of the association. 

“Our City,’ by Isham White, corporation 
counsel. 

“The South, by L. H. Gardner, of New 
Orleans. 

“The East,” by J. M. Diven, of Elmira, 
mm Cm 

“The Northwest,’’ by G. E. Beach, of Min- 
neapolis. 

“Water,” by W. L. Cameron, of Memphis, 
Tenn. 

‘**The Denver Water Company,” by William 
B. Mills, president of the Denver Water com. 
pany. 

At the closing session on the 25th the fol- 
lowing officers for the ensuing year were 
elected : 


President—B. F. Jones, of Kansas City. 


First Vice-President—W. L. Cameron, of 
Memphis, ‘lenn. 
Second Vice-President—H. G. Holden, of 


Lowell, Mass. 

Third Vice-President—J. M. Diven, of El- 
mira, N. Y. 

Fourth Vice-President—W, J. Milner, of Bir- 
mingham, Ala. 

Fifth Vice-President—Richard Holme, Sr., 
of Denver. 

Secretary and Treasurer—J. H. Decker, of 
Hannibal, Mo. 

Finance Committee—A. N. Denman, of Des 
Moines, Ia.; James P. Donahue, Davenport, 
Ta., and J. T. Sawyer, of Waverly, N. Y. 


The association decided to hold the next an- 
nual meeting at Minneapolis. The time for 
holding the meeting was left to the decision 
of the executive committe. 

Complimentary resolutions were passed in 
favor of the Denver Water Company, both for 
their hospitality to the Convention, and for 
the excellent condition of their works; also 
the proprietor of the Albany Hotel for cour- 
tesies extended, and to retiring President, 
Peter Milne, Jr., ‘‘for the able and efficient 
manner in which he has performed the duties 
of his office, and for the kind and courteous 
treatment which we have received at his 
hands.”’ 

On motion of Mr. Cameron it was voted that 
the paper on “Self Closing Work,’’ by Mr. 
Jones, of Kansas City, be re-read,owing to 
the fact thatit had not been heard by many 
when read at the Council Chamber. 

The paper was accordingly re-read by Mr. 
Cameron. 

The subject was again discussed at length 
by Messrs, Bowen, Jones, Troy, Beach, and 
Cameron. 

A motion was made by Mr. Cameron to the 
effect that “it is the sense of this Conven- 
tion that self-closing work, with the pres- 
sure, is the best preventative against waste 
next to a meter,” The motion was carried, 
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The Convention then adjourned, In the 
afternoon the Association, through the cour- 
tesy of the Denver Water company, rode 
about town and made a trip up the Platte 
river to where the water company takes its 
supply of water. They also witnessed an ex- 
hibition by the fire department, 

On the 26th the association and their friends 
took an excursion up Clear Creek canon to 
Silver Plume over the Colorado Central rail- 
road. . 

The following is a list of members and 
others in attendance: 


Peter Connelly of Brooklyn, N. Y.; J. T: 
Sawyer, President, Waverly, N. Y.; W. J 
Milner, Superintendent, Birmingham, Ala. ; 
W. G. Richards, Superintendent, Atlanta, Ga. ; 
J. A. House, New York City; H. Mueller, De- 
eatur, llls.;J. L. Lyman, Lincoln, Neb.; B. F. 
Jones, Superintendent, Kansas City; J. H. 
Decker, Superintendent, Hannibal, Mo. ; Cal- 
vin 8S. Brown, New York City; E. Needles, 
Haigler, Neb.; A. N. Denman, Secretary, and 
wife, DesMoines, Ia.; H. H. Leonard, Cleve- 
land, O.; A. Ballinger, Hot Springs, Ark.; 
William Bowen, Superintendent, Oskaloosa, 
Ia.; W. W. Sprague and wife, Town of Lake, 
Ills.; J. W. Henion, Superintendent, Minne- 
apolis, Minn.; F. C. Barruws, Minneapolis, 
Minn.; C. D. Woodson, Atlanta, Ga.; Geo. H. 
Shields, Pueblo, Colo. ; Geo. W. Graham, Mer- 
edosia, Ills.; L. H. Gardner, Secretary & 
Treasurer, New Orleans, La., and daughter; 
W. F. Cameron, Secretary and Superinten- 
dent, and daughter, Memphis, Tenn.; A. W. 
Morgan and wife, Buffalo, N. Y.; Peter Milne, 
Jr. and son, Brooklyn, N. Y.; Jas. P. Dona- 
hue, President, Davenport, Ia.; Frank W. 
Holly, Lockport, N. Y.; Jas M. Diven, Secre- 
tary and Treasurer, Elmira, N. Y.; Messrs. 
F. E. Clow and W. A. Clow, Chicago, Ills, ; F. 
W: Seaver, Springfield, O.; R. M. Wirthly, 
Kansas City; C. 8. Brown, Secretary, Toledo, 
O.; Geo. E. Beach, Minneapolis, Minn.; R. 
Holme, Superintendent, Denver, Colo.; John 
W. Troy, Superintendent, Pierre, Dak.; H. W. 
Avres, Hartford, Conn.; A. A. Godard, Clay 
Center, Kan.; Chas. N. Priddy, Leadville, 
Edward W. Frost, Colorado Springs, Colo.; 
W. B. Mills, Denver, Colo.; J. H. Dumont, 
Omaha, Neb.; Chas. F. Allen, Denver, Colo. ; 
W. G. Provines, C. E., Cheyenne, Wyo. ; Arnold 
Payne, Fostoria. O. J. K. P. Otis, Worcester, 
Mass.; W. W. Winn, New York; L. M. Bogue, 
Denver, Colo. 

The following active members were elected : 

Richard Holme, Denver; Ezra Clark, Hart- 
ford, Conn.; J. H. Dumont, Omaha; C. F. 
Allen, Denver; Louis Harper, Rapid City. 
Utah; William B. Mills, Denver; Myron Wilt- 
sie, Rapid City, D. T.; Edward W. Frost, Col- 
orado Springs; William Bowen, Oskaloosa, 
Iowa; George A. Shields. Pueblo; Charles N. 
Priddy, Leadville; Harry C. Heermans, Corn- 
ing, New York; A. A. Godard, Clay Center, 
Kas.; William G. Richards, Atlanta; Henry 
W. Ayres, Hartford, Conn’; Jas. Archer, Den- 
ver, Colo.; Messrs. Brown of Longmont, 
Maxwell of Boulder and Kuhnen of Davenport. 
Iowa. 

Associate.—Reading Iron Works, Philadel- 
phia, E. H. Kellogg, New York; Davis, Cress- 
well &Co., Denver. 

i 


IMPORTED CEMENT.--The estimated amount of im- 
ported cement received todate, this season, is 250,000 
barrels. Of this, 200,000 came to New York ; 10,000 to New 
Orleans ; 20.000 to Philadelphia: 5,000 to San Francisco; 
5,000 to Boston and the balance to Baltimore and other 
points. 

The principal im portation was English cement, the 
German shipments not being one-fourth the regular 
rate owing to the severity of the weather. In most 
eases importers of German cement have had to cancel 
orders, as the supply was not sufficient to meet any- 
thing like the demand, 





LITERATURE. 


Review of the Foreign Engineering and Industrial 
Press. 


_ (Specially prepared for ENGINEERING News.) 
Annales des Ponts et Chaussées. 


The principal article in this publication is an exhaus- 
tive account of the Sanitation and Sewerage System of 
Berlin. The great and sudden increase of the popula- 
tion—it was only 114,000 in 1786, while it rose from 968,- 
634 in 1880 to 1,689,631 in 1884—found a sewerage system 
wholly defective, both in its inception and capacity. 
The witty author of “Un Voyage au Pays des Millards” 
seemed to be as much struck with the superficiality of 
the Berlin sewers as he was with the “profuseness” of 
its concert-room beauties and the popularity of its 
Gaensenbraten, Wethought the remarks of M. Tissot 
exaggerated, but the following extract from the article 
in the Annales would seem to justify them: “People who 
were in Berlin some fifteen years ago cannot have for- 
gotten the disgraceful condition of the streets at that 
time. Badly paved roads were bordered by open 
drains, which were sometimes 32 inches in depth and 
wherein slowly flowed along, together with the rain 
water, household slops and fecal matters; access was 
had to the houses over wooden culverts. It was diffi- 
cult to go through the streets in the day time, at night 
they were positively dangerous.” In 1871 the mortality 
had risen to 39 per 1,000 and in 1874 the work of provid- 
ing the city with good water and efficient sewers was 
begun. Owing to the sandy soil and the slow flow of 
the Spree the radial system was adopted for carrying 
off the sewage. The work is now almost completed 
and presents many suceessful resolutions of sanitary 
engineering problems. 


Memoires, etc., de la Societe des Ingenieurs Civils, 


We regret that the proceedings of the French en- 
gineers are so slow in obtaining publicity, but this, to 
us Americans, incomprehensible ‘“ behind the times,” 
is characteristic of all French periodicals, and even of 
the daily press. 

Some very interesting details as to the formation of 
the Society, ete., are furnished in an article by M. 
Benoit-Duportail. The Revolution of 1848 suggested 
the idea to the pupils of the Ecole Centrale of establish- 
ing such an institution. After a while members be 
longing to other schools were admitted. 

At one of the last meetings the retiring president, M. 
de Comberousse, passed in review the death roll of the 
year. The deaths of thirty members were made known 
to the society, while those of three other members, oc- 
curring in previous years were first announce'. One 
of them in the following terms: “ Taillandier, En- 
gineer of the Ciudad-Real and Badajoz Railway, de- 
ceased several years ago at Clermont-Ferrand.” This 
last mentioned place is in France, and yet this en- 
gineer passed away long ago unknown to his eom- 
rades. But, even, if in France “ Les morts vont vite,” 
how much more soin this vast and new country? How 
many of our engineers fall by the road in out of the 
way places? Very often the only notics of their demise 
is to be found in the personal columns of ENGINEERING 
News—disinterred, as it were, out of some local paper. 

Extended articles are: The Oporto bridge—the vari- 
ous plans submitted and the ostracism of steel are 
discussed. This latter is condemned among other 
reasons for the greater dead weight of iron and its in- 
fluence in a work of sucha span. The bridge has two 
roads, one above the other. 

A paper by M. Gouilly on the *‘ Mode of Action of Pro- 
pelling Screws and their Construction,” gave rise 
to some discussion at alate meeting. The hydraulic 
phenonema around the screw have doubtless not yet 
been fully determined, and when there are, improve- 
ments of the screw itself will be in order. 





Le Genie Civil. 

“Industrial Syndicates for the Purpose of Reducing 
Production” is the title of an article describing the me- 
thods and success of combinations of iron masters to 
reduce their output. One such association—that at 
Longwy has been in existence seven years and has 
been exceptionally successful. This is owing tothe 
fact that the works are few in number, are very near 
one another and working under the same conditions. 
A sole agent for the sale of the products was also a po- 
tent factor. All their manufacture was declared sold 
in advance and thus customers were induced to make 
long contracts. The writer is, very justly, against such 
eombinations, which are most generally failures and 
prevent the market from following its true course. 
The remedy lies rather in having manufacturers ob- 
taining more precise information as to the require- 
ments of the country in their lines aad thus prevent 
that excessive overproduction which lies at the root of 
industrial depressien. An article from German sources 
discusses the advantage of water reservoirs in sheet- 
iron according tothe Intze patent. The elastic reac- 
tions of sheet-iron and the tensions are shown in for- 





mula, It is claimed that the model now generally 
adopted—eylindrical and the bottom a spherical cap. 
diminishes the surface of the vertical wall and its 
weight in the same proportion. Moreover, the weight 
of the iron ofthe bottom is much less. “To estimate 
the efforts that the sheet-iron will have to bear ina 
bottom of this description, let us suppose the bottom 
eut by a horizontal plane, and let us consider the parts 
below this plane. The part of the bottom will have a 
tendency to fall under the pressure it bears: but a* the 
same time elastic reactions are produced all round in 
the sheet-iron that will form an equilibrium to the 
water pressure.” These reservoirs are a'so used for 
oil and it is stated that they present great a ivantages as 
economy, ete. M. Bourdon has made several improve- 
ments on a Jacquelin & Couvreux excavator as used 
at Panama. The machine was satisfactory enough for 
heading but not for the widening work. The modifi- 
cations made by M. Bourdon consists in simplifying 
the transmission and consequently the weight, and in 
remedying the other defects. In its present state it 
only weighs 30 tons and can be worked on the plat 

form that it makes itself, evenina trench fora single 
rail line. 


Les Annales des Travraus Publics 

Has the boginning of an article on Bonnami's profite- 
meter. “The Arlberg Railway,” with many illustra- 
tions.i+a summary description of the tra*k of the line 
the bridges, ete,, from the notes of the engineer in- 
charge. 


Le Monitevy Industrell ( Brussels. ) 

This paper—like some of our own trade papers— 
elaims to be edited ete., in two cities, but whether it 
fills the bill like Sir. Boyle Roche's rat we will not at- 
tempt to decide. It does, however, “stick up” for 
French interests in a most zealous way. The last num 
ber gives the letter of General Boulanger, the Minister 
of War, with regard to the allegation that there was 
undue preference shown in buying Scotch iron for can- 
non founding, shells, ete. The director of Artillery at 
Donai wrote that “The Giengarnock pig is the only 
iron, that, mixed with old castings wi'l give good 
manufacture. The French pigs Longwy, Monthieon 
and Maziéres, tried under the same conditions gave 
bad products.” Several other affirmations t>a similar 
effect come from various French cannon foundries. 
The Moniteur complains too that while the shafts of the 
steamship the Champagne. were made in France, those 
of the Burgogne and the Gascogne have been ordered 
from a Sheffield house. 


— 


Bulletin du Canal Interoceanique, 

The number for June ist contains in ertenso the re- 
port of the delegates of the French Chambers of Com- 
merce read before the Marseilles Chamber. We find 
that the American Dredging and Contracting Co., has 
excavated 15,000,000 cubie metres; Société de travaux 
publies, 28 millions, and the others to make a total of 
101 millions of cubie metres. It is very evident, how- 
ever, that the canal company is meeting with a great 
deal of oppokition— some of it honest—and more the 
contrary. 


Wochenschrift des Oest Ing. Vereines. 

The principal article is the answer of Siemens & 
Halske to the views of the engineers on the Vienna 
City railroad. 


Centralblatt der Bauverwaltung. 

“A newly discovered temple at Alatri (Italy) gives an 
account of the researches of Architect Bassel. The il- 
lustratious are well executed. The facing plates, nails 
bricks, lime kilns, ete., are described. An automatic 
switch that has been satisfactorily tried on the Breslau 
street lines is illustrated. It is stated to be superior to 
Chandler’s in use here, in that the pavement is not 
changad ard that there is not s0 much liability of 
small stones getting inserted in the grooves, 

Eisen Zeitung. 

“The Prospects for German Exports in Russia” is 
the heading of an article embodying the views of a 
visitor to the last Nischny-Novgorod fair. The German 
part of the fair business of 250 million marks amounts 
to 25 per cent. The Russian manufacturer has to con- 
tend with 134 official holidays and a proportionate 
number of blue Mondays. The subsidies paid an- 
nually by the government to railroads and steamship 
lines run over 80 million roubles. It will surprise 
most people to know that the number of coasting 
steamers and tugs in the empire now exceed 3,000. The 
railway net is being pushed forward with f-verish 
haste, and large canals begun to connect the Ob with 
the lake of Aral and the Caspian Sea. The Austrian 
and other Eastern European countries are looking for- 
ward to a great commercial opening for them when 
these works are completed. 
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PUBLICATIONS RECEIVED. 

A Manual of Land Surveying, comprising an elementary 
course of practice with instruments, and a treatise 
upon the Survey of public and private lands. By C. 
F. R. Seivows, Professor of Math»maties in the 
Michigan State Normal School,and F. Hopeman, 
Practical Surveyor and Engineer. Ann Arbor, Reg- 
ister Printing & Publishing House. 1886, 

This neat duodecimo volume of 364 pages of text and 
100 pages of tables, is bound in the style of an engi- 
neer’s pocket book, a fact which, alone from other eon- 
siderations. willdo much to recommend it to surveyors 
for practical use. The scope of the work is that of a 
course in Jand surveying, only, topography. hydro- 
graphy, and higher surveying in general, not being 
ineluded. The treatment: f these higher subjects in 
an elementary book, one chapter for example on topo- 
graphy.one on railroad curves, and one perhaps on 
geodesy, bas always seemed to us entirely out of place. 

t nding to make the book misleading to students, and 

useless for reference, and we think the authors have 

chosen wisely in confining themselves closely to land 
surveying proper. 

We regard the book as a very good one, better indeed 
than any other on the subject with which we are ac- 
quainted, but yet containing some imperfections like 
everything else in this imperfect world. The style is 
clear, the theory in general well set forth, and the 
practice elucidate | in a most satisfactory manner. The 
book abounds in fact, with practices] suggestions which 
eimnot fail to be of service to students. For example: 
* Do not support yourself by taking hold of the tripod.” 
“Learn to shut either eye without covering it 
with your fingers.” “ Learnto get the range of natu- 
ral obje ts in the line, and keap close to it.” “ There 
is avast doal of difference among men with regard to 
their habits of observation, and their ability to deter- 
mive localities.” *‘ The thing to find out is not where 
the corner or line ought to have been, but where it 
actually was.” The numerous suggestive statements 
of this kind not only add to the value of the book, but 
also in many places make it interesting reading for the 
old surveyor. 

The chapters on the chain and compass occupy 
nearly 100 pages, and include the determination of 
areas and the partition of flelds. The chain employed 
is that of Gunter, 7.92 inches to a link, and 100 links to 
achain, and itis not mentioned that the engineer's 
chain of 10) feet is often used inland surveying. No dis- 
cussion coneerning the proper degree of precisicn in 
eiaining is given. There are stated four tedious un- 
necessary rules for finding the angle between two 
lines whose bearings are known. The fact that reverse 
bearings of lines should be taken to eliminate local 
attraction, is dismissed in two lines, while itis really a 
subject so important that two full pages could have 
profitably been devoted to it. We mention these im- 
perfections because they are common to nearly all 
text-books on land surveying, and seems to us worthy 
of remedy. 

The chapter on the transit embraces forty pages. 
This is well discussed, except that the theory of the 
vernier is not explained with sufficient fullness, and 
that the paragraphs on the stadia should have been 
omitted, as this topic belongs not to land surveying 
but totopography. The statement near the foot of 
page 136, that the vernier should be read on the side 
toward which it is moved, should have been made with 
a qualification, for it evidently is not true for all kinds 
ot verniers. The use of the transit in determining 
heights, is set forth with more clearness than usual in 
elementary books. 

An entire chapteris devoted to the solar compass 
and solar trarsit attachment of Burt, wh'le the newer 
and simpler form of Saegemiller, which uses only the 
horizontal and vertical circles of the transit, remains 
unnoticed. 

On levelling and drainage surveying, a useful chapter 
is given. Itisn teclear how the land surveyor, or in 
fact any one who uses a level, is to apply the result of 
the discussion concerning the deviation of the true, 
from the apparent level due to the curvature of the 
earth, but in giving itthe authors have but followed 
the custom of previous text-books. 

The most interesting and valuable chapters, how- 
ever, are those relating to original surveys. subdivision 
of sections, resurveys, and the relocation of lost cor- 
ners. These occupy 133 pages, and present the sub 
jects in a most intercsting and satisfactory manner, 
numerous decisions of courts, and rules of practice 
being given in detail. The work of collecting this ma- 
terial was begun in 1881 by a committee of the Michigan 
Association of Surveyors and Engineers, and the re- 
sults as here published may hence be regarded as ex- 
hibiting the best practice, and most approved opinions 
concerning the judicial functions of land surveyors, 
and the rules which shonld govern them in doubtful 
eases. No work heretofore published contains any dis- 
cussion of these topics at all comparable in value with 
this, and the authors are to be congratulated on hav- 

ngadmirably supplied a want which has long been 
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_ felt, not merely by young surveyors, but by old practi- 


tioners as well. 

The tables at the end of the book include six-figure 
logarithms, logarithmic sines and tangents, and five- 
figure natural sines and tangents. It is to be re- 
gretted that the logarithms and logarithmic functions 
were not also given with five figures, since such are far 
more convenient to use than six-place tables, and 
have sufficient accuracy not only for land surveying 
problems, but for all the computations of the engineer. 
A traverse table, and a few tables relating to offsets, 
drainage, etc. are alsu given. 

In eoaclusion, we can strongly recommend this work, 
both as a text-book for schools, and a manual for use 
in the fleld. That the authors did not embrace the op- 
portunity to discourage the use of the magnetic needle 
in land surveys. and to encourage the use of the tran- 
sit,is am tter of surprise. The compass has been and 
now is extensively used, but the necessity of more pre- 
cise methods every year becomes more apparent. A 
text-book must necessarily treat of compass surveying 
in detail, but it should no* fail to dwell upon the fact 
that the method is lackingin precision, and that hence 
the transit should be employed whenever possible. 


Stresses in Bridges and Roof Trusses. Third Edition. 
By Wo. H. Burr, C. E. 


The changes and amplifications of the third edition 
of this well-known work entitle ittoa consideration 
independent of its predecessors. Methods and matter 
which have become antiquated since the publication of 
the first edition have b2en displaced, so as to bring the 
book abreast of the best practice of the present day: 
other topics also of an important character, only spar- 
ingly treated before, we now find much amplified. In 
fact, the latter characteristic of the work might have 
been made more prominent in one or two respects, to 
advantage. All the necessary genera’ principles relat- 
ing to lateral wind loads for trusses and double track 
viaducts are correctly laid down and outlined ; but their 
applications could be judice ously extended. 

The present edition contains some sixty pages more 
than did the second. In fact, us the work now stands 
there are 123 pages on ordinary trusse3 with chords 
parallel and not paralie!, 100 pages on swing bridges, 
fifty pages on arched ribs. thirty-three pages on sus- 
pension bridges and nearly ninety pages on details of 
construction and braced piers. There are also over 
twenty puges of appendices on “‘The Theorem of the 
Three Moments,” “Resistance of Metallic Rollers,” 
“Sehwedler Truss.” etc. 

In ciapter Il. the treatment of moving loads is 
the most complete which has yet appeared; for 
the extension to all inclined web-members is the 
only method which has yet been given for that char- 
acter of bracing. The method of using the actual 
eoncentrated wheel weights for single systems of 
triangulation instead of the discarded use of uni- 
form icads with locomotive excess, is most timely 
and rational; and engineers should welcome the ap- 
pearanee of a work which will remove at least one 
fruitfnl souree of difference in results in ordinary 
bridge computations. 

The portion on swing bridges is unchanged, and has 
been thoroughly reviewed heretofore. 

Notwithstanding the criticisms which it has received 
from several engineers, it continues to be the most 
eoncise and complete analysis of this difficult class of 
struetures. The assumptions upon which the investi- 
gations of swing bridges are based, although not per- 
fectly accurate, are the best that can at present be 
made; and the investigations themselves are abso- 
lutely without flaw. The only way to prove the ecor- 
rectness or incorrectness of the results is to weigh the 
positive and negative reactions under known live 
loads on several finished structures designed accord- 
ing tothe author’s methods. A set of well conduc’ ed 
experiments of this kind would be invaluable to the en- 
gineering profession. 

One of the most essential features of the book is that 
portion devoted to deta‘ls of coustruction. General 
principles affecting the more prominent portions of all 
ordinary structures are first considered in a very thor- 
ough manner; acomplete design for a railway bridge 
is then elaborated. The stresses for a single track 
through 185 feet span are found in an earlier chapter. 
and these formed the basis of the design, which is ab- 
soluteiy complete in all its details. 

Appendix IV contains formule for swing bridge re- 
actions which anyone engaged in such computations 
will find of great use. 

No engineer. who is at all interested in bridge de- 
signing, ean aflerd to be without this third edition of 
Prof. Burr’s work. It is equally valuable to both stu- 
dents and engineers. 

Although not within the proper scope of a review, it 
may not be amiss tu mention the fact that an amusing 
typographical error disfigures the preface. The fourth 
line speaks of “metal in pier structures,” when pin is 
evidently intended for pier. Such an error ought not 

to have escaped notice, 


A newspaper Water and Land has just been started, 
with James D. Schuyler, member American Society of 
Civil Engineers, and at one time Chief Engineer of the 
Sinaloa & Durango R. R., as manager. 

It is devoted to the development of the resources of 
the far West and the Pacific Slope, and deals with the 
reclamation of land; the conservation control and ap- 
plication of water; the problems relating to irrigation ; 
in its aspects as an art, an agricultural and leg slative 
problem, and public affairs as they relate to the ma- 
terial in contradistinetion to the political interests of 
the country. 

A great part of the issue before us is devoied to edi- 
torials against the late decision of the courts that thos» 
living on a stream have riparian rights to the enjoy- 
ments and profits that accrue from having that water 
eontinue torun by theirland, Water and Land, hold- 
ing thatthe greater public utility of general irrigation 
overbalances the force of the English common law. 

Some notices are given of irrigation works already 
completed. The proceedings cof the State Irrigation 
Convention are reported, and a promise is made of 
valuable information in regard to methods of irriga- 
tion, discharges of streams, meteorology, with the de- 
velopment and improvement of the country. A jour- 

nal making a specialty of irrigation can hardly fail of 
a large number of readers between the Missouri and 
Pacific, and Mr. Schuyler seems to know what is 
wanted. . 

We are sorry to see, where there is so much to com- 
mend, that the shiftless spelling “ canyon ” is adopted: 
it would be well for Water and Land to buy a few fi’s 
with the tilde over them and spell correctly. 


Field Practice of Laying out Circular Curves for Rail- 
roads. By Joun C. TrautwineE, C. E. 12th Edition, 
Revised by Jonn C. TrRaurwine. Jr., C. E. New 
York, Wiley & Sons, 1886, Price $2.50. 


At last, this “oli stand by” of the profession, has 
made its appearanee. The book was quite out of print 
and an order has not been filled for a year or two past 
Mr. Trautwine, Jr., has issued the book in handsome 
style; large type, clear diagrams, heavy, strong paper, 
substantial morocco covers are the mechanical make 
up of the 192 pages of standard information on a sub- 
ject that must be studied by every railroad engineer. 
There is not Preface to indicate that the older editions 
have been enlarged or improved upon other than such 
correcting of errers as may have come to the present 
author's notice. The book has long been an accepted 
authority, and is probably the most complete and per- 
fect treaties on the single subject of railroad curves 
that is published in the English language. 





The Civil Engineer's Pocket Book. By Joun C, Travut- 
wing, C. FE. 25th Thousand. Revised by John C. 
Trautwine, Jr., C. E. 1886. Jno. Wiley & Sons, New York. 
Price $5.00. 

This remarkable book is anindex to the progressive 
character of the noble science of which it is the best en- 
eyclopedia extant. We think its encyclopediac charac- 
ter is somewhat exasperating however, as no man can 
say for more than a few months at best that he has the 
“very last "edition, and from what has gone before we 
presume that in this case Solomon of old may be im- 
proved on by saying that “ of making one book there is 
noend.” For the benefit of the people, who bought 
the 22nd (or last edition which hada preface) we give in 
full the Preface to this “ very last.’ As the changes are 
made in the body of the bpok there can be no supple- 
ment; the only remedy is to buy another copy. 


PREFACE TO THE TWENTY-FIFTH THOUSAND. 


For this edition, the articles on Flow of Water in 
Channels, pp. 268, ete., Friction, pp. 370 etc., and Tim- 
ber Preservation. pp. 425 ete., have been re-written. In 
the first named, Kutter’s formula is given, with tables 
to facilitate its use. and instructions for Sroners a 
diagram from whieh its results may be taken by in- 
spection. Under Friction are given the results of re- 
cent researches, including the now famous experi- 
ments of Capt. Douglas Galton on brake friction. The 
new article on Timber Preservation embodies, besides 
other matter, results recently published by a Commit- 
tee of the American Society of Civil Engineers. 

Prices and descriptions of manufactured articles,ete., 
have been revised to date. 

A number of changes have been made in the articles 
on Foree in Rigid Bodies, and Trusses, in order to fur- 
ther simplify the treatment of these subjects, These 
changes include the enlargement, and the re-arrange- 
ment in more convenient form, of the articles on Grav- 
ity and Falling Bodies. Descenton Inclined Planes, An- 
gular Velocity, Moment of Inertia, Radius of Gyration 
and Centrifugal Force, 

On p. 230 a, the subject of Distribution of Pressure in 
Plane Surfaces isexplained more fully than in earlier 
editions. The empirical formula,p.243, for flow of water 
in pipes, has been so modified a3 to Eire more closely 
approximate results. An article on the Fatigue of Ma- 
terials has been added, p 435, The rules for ame 
of Piliars. pp. 439, ete., and those for Limited ec- 
tions of Beams. pp.510 ete., have been simplified. On g: 
678is given a summary on the results of Mr. Eliot C. 
Clarke’s recent experiments on the Strength, ete. of 
Cements. Many r minor improvements have been 


Advantage has been taken of these c 


ne to still 
further extend the substitution of the r for the 
smailer type. LOtr 


PHILADELPHIA, April, 1886. 











ee 




































































AMERICAN CONTRACT JOURNAL 


WATER 


Tue N. Y. State Board of Health having condemned as 
a nuisance the bed and valley of Cowhorn creek which 
enters the Mohawk river at Schenectady, N. Y., the 
Mayor and City Council of that city at its meeting. June 
2, instru-ted City Engineer W. B. Landreth to make a 
survey and to prepare plans and estimates of cost of a 
sewer to drain the same. 

At the same meeting it was ordered that Wall street 
and a portion of State street, Schenectady, should be 
paved with Belgian block prvement. 





Brooxiyn’s Water.—The King’s County Microscopi- 
eal Society has of late been conducting a series of in- 
vestigations of Ridgewood water The water is found to 
contain a larger number of bacteria troma, the bacteria 
of putrefaction. than was ever before known. This 
involves no danger to the community unless an epi- 
demic makes its app: arance, m which event it will be 
advisable to boil or distil the water. Under favorable 
eonditions countless millions of baeteria have been 
known to multiply from asingie parent in twenty-four 
hours. 


lrrrspurG, Pa. The indignation at the high water 
taxes on the South Side has resulted in the formation 
of two companies to supply that quarter of the city at 
reasonable rates. The Manufacturers’ Water Company 
will have Mr. George T. Oliver at its head: and the 
People’s Water Company will be incorporated by James 
M. Bailey and others. 


WHEELING, Va.—City Health Cfficer Garrison read to 
the Second Branch of Council recently a communica- 
tion calling attention to the imperative demand fora 
purer water supply, and the importance of botter 
means of disposing of garbage and sewage. He re- 
commended the laying of pipes to the foot of the lower 
Sister island. to conduct water into the well at the city 
water-works, thus drawing the supply from a point 
above sources of dangerous contamination. In regard 
to the disposal of filth, he recommends the construc- 
tion of a erematory, and suggests that its expense 
might beborne by fees collected from those for whom 
matter was burned. 


NortTHamprTon, Mass.—The county commissioners on 
the Goshen reservoir matter have ordered the retain- 
ing wall on the northerly side of the dike. at the wpper 
reservoir, to be removed, and the entire foundation of 
the old wal! tobe torn down,and repli ceiby a new 
wall 2% feet higher. They will allow flash-boards 15 
inches in height, to be placed on the upper reservoir. 
On the lower reservoir covering 117 acres the mill 
owners of the valley have pla’ed flash-boards 30 inches 
high and these must be removed. In four years the 
outside stone wall bas bulged out 3 inches for a length 
of 30feet. The wall must be relaid this distance of 30 
feet, and no flash-boards can be puton the lower dam 
unless the written consent of the commissioners is 
given. All these orders are to be executed by the 
middle of next October. 


CLEVELAND, O.—Salaries of City Officials: 
Civil Engineer's Department, 


Present Proposed 
salary. salary. 
City Civil Engineer..............c.seus $3,000 $3 000 
RON BONE icons 6nc ac inas occgase ray 2.000 2 000 
Second en ade de aes wis 1.500 1 500 
ys Be oe eee 1,00 1,300 
Fourth Assistant. ............ Poaceae 1,200 1,200 
PIN: Sao ee edecce cocccee 120 1,300 
Assistant Draughtsman............... 600 700 
CROs iss dds 46n50%bbs0es 600856 tnen ve 720 900 
PO ORIN sic 6 v0 6s cdivindsdiweess 600 700 
CRNA Ig 65s chkdinn eetitedesics os 480 500 
Street Commissioner's Department, 
Street Commissioner.........-...---+- 3,0°0 3.000 
Assistant Street Commissioner....-. 1,200 1,500 
SOG < cater Uetadcdpedd ips cadbospbescsce $00 900 


WaTeR PoLLUTION IN New Jerszy.—For some time 
past, the Joint Board on Water Po!lution of Jersey City 
aud Newark have been seriously considering the ques- 
tion of water pollution. and after a most carefal exam- 
ination of the sources of pollution, and the special 
facts surrounding each ease, as laid before it by the 
officers sent vut to investigate. the Board took final ac- 
tion on the matter at its recent meeting in Jersey City. 
It proposes a thorough enforeement of the criminal 
laws of the State against all water polluters, a thorough 
and continuous inspection of the river, from the Erie 
Railroad bridge in Newark, north tothe Dundee dam, 
as well as all the tributaries of the river. E ery of- 
fender isto be prosecuted criminally and brought to 
either Essex o1 Hudson county for trial. The Board 
feels confident, from the evidence before it, that the 
absolute stoppage of pollution within the limits men- 
tioned will have a most wholesome effect upon the 


water. and the result will be gratifying to the people of 
Newark and Jersey City. 


PHILADELPHIA SEWEEtS. The report of the operations 
ofthe Survey Department during the year 1885, re- 
cently issued by Chief Engineer and Surveyor Smedley, 


goes into detail as to the construction of sewers during 
the past year, showing that there had been built 5843 46- 
100 feet of main sewers, with egg-shaped brick sewers 
to the extent of 62,534 77-100 feet and 9212 37-100 feet of 
terra cotta pipe 12 and 15 inches in diameter. The av- 
erage cost of the branch sewers, in all their <etails, 
built im 1885, was $2.57 per lineal foot, against a price of 
$3.08 per foot in 1884—a lesser expense of fifty-one cents 
per foot. At the close of 1885 it was shown that there 
had been laid 365-100 miles of the intercepting sewer 
with flushing gates, manholes, ventilators and other 
adjuncts, with a completed sewer along the Schuylkill 
river from Fairmountto the Falls village. The total 
cost prior to January 1, 1886, was $259,358.89. 

The report continues with the remark that the yearly 
addition of fifteen miles of sewers with first-class work- 
manship and materials is rapidly changing their av- 
erage condition for the better. but the improvement in 
the condition of the old sewers is not progressing in a 
proper proportion. Mr. Smedley thinks that a liberal 
appropriation of Councils for examining this class of 
the city’s work should be made, and it also would be 
judicious to place in position a proper number of man- 
holes and ventilators, and thus neutralize the evil ef- 
fects of the sewer gas by exposing it in limited quanti- 
ties to the outside atmosphere. 


BURLINGTON, Ia.—The franchise and plant of the 
present water-works are to be transferred from the 
Water Company to the Burlington Water-Works Com- 
pany, composed of eastern capitalists and incorpor- 
ated under the laws of Dlinois, and a new contract will 
be made between the city and this company. By the 
new ordinance the company will have the exelusive 
privilege of laying water pipes for twenty-five years 
and will assume the liabilities of the city and the 
stockholders of the original company. The city shall. 
during the twenty-five years. use the water from the 
hydrants for fire purposes. flushing and sprinkling 
streets and for drinking fountains. The company will 
lay its mains on such streets as directed by the city. 
The city will pay $12,000 per annum for water from the 
present 210 hydrants. $50 perannum foreach hydrant on 
the extensions and $35 per annum for new hydrants on 
existing pipes, and will: pay all taxes excee ling a cer- 
tain sum on the property of the company for eleven 
years. Within four months from the executi>n of the 
ordinanee the -ompany is required to build a reservoir, 
with all necessary gates, pipes, ete, to have a capacity 
of 3,000,000 gallons at, a minimum elevation of 195 feet 
above low water, the reservoir and appurtenances to be 
so built as to throw ten 1-inch streams to a height of 75 
feet for four hours, without the aidof pumping ma- 
chinery or fire engines. The pumping machineryis to be 
capable of throwing six 1-inch streams on high ground 
to aheight of 75 feet or eight streams 100 feet high on low 
ground fortwo hours. For every 100 hydrants in addi- 
tion to those now in use the company is to increase its 
pumping capacity 2 000,000 galions per day. Water rates 
to be fixed by the company, but not toexceed those pre- 
vailing in other cities in the State. The new company 
isto pay the note of the original company for $13,300, 
given tothe Holly Manufacturing Co. Tie new com- 
pany proposes to expend $100 000 in extending the ser- 
vice, in erecting purifying reservoirs, «nd in removing 
the pumping works further up-stream so as to cb- 
tain a purer wi.ter, 


THE time has come when a note of warning should bea 
sounded against a mania that has but recently spread 
among western villuges and small cities. This craze is 
for the construction of gas and water- works, commend- 
able enterprises in themselves, but the custom is to 
give their construction and management over to out- 
side corporations whose practice is to organize local 
or sub-companies which, in turn, issue bonds whose 
interest. for a long term of years, is guaranteed by the 
city, and in some cases even the prineipal of the bonds 
is to be paid by the sale of the works to the city at the 
end of a specified period. 

In addition to the profits upon construction and the 
high rentals, or tariff for services, paid these com- 
p«nies, valuable franchises are given them, and the 
city in reality furnishes all the funds for making im- 
provements, the control of which is thus placed in the 
hands of men who, experience proves, give poor and 
high-priced service. One unfamiliar with the facts 
may wonder how any city can be wheedled into ar- 
rangements so plainly contrary to its own interests. 
The explanation is that “influential” citizens are made 
members of the local organization and often share in 
the profits. The evils of the system have become so 
greit, legislation has been proposed in, at least. one 
state to counteract them. It does not fol!ow that these 
evils are inherent in the system, but the tendency and 
temptation to wrong is so great, the better course 
would seem to be for the municipal authorities to make 
such improvements and ; lace their control and man- 
agement in the h nds of the people who pay for them. 

We speak of this system only in the west because 
our information of similar practices in the east is 
limited, but there is reason to believe the warning is 
needed quite as much in the one location as in the 
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other, and that “city fathers,” like ordinary men, are 
very much alike.— Northwestern Architect. 


{As a general thing the subject of a public water 
supply is pretty well discussed before a franchise is 
given to parties see\ing it. We do not believe in the 
a'leged universal corruption of American “city fa- 
thers”: if the allegation is correct, the whole body 
politic is corruvt also. It is generally the most enter- 
prising men and the greatest taxpayers who want wa- 
ter-works, and it is fair to presume that they are gifted 
with ordinary business prudence. The warning of our 
esteemed western contemporary is timely. however; 
time was when water-works securities never went beg- 
ging in the market; now there are “brokers” who 
make a speciality of this class of investments: there <re 
franchise hunters delving into statistics and prepar- 
ing lists of possible adventures; some of them are en- 
tirely resp-nsible men with abundant means and good 
records; there are others who have no responsibility 
whatever, bave no more regard for a contract than for 
their own dilapidate! reputations; they do not intend 
to deal honestly, bseause it is not in their line to do so; 
whatever community falls into the hands of these wa- 
ter-works ‘s arps” will soon learn that even water 
muy be purchased at too dear arate. In the interest of 
reputable contractors and capitalists and the com- 
munity to be served, we hope the exploits of the “ad- 
venturer” class of water-works builders will be mer i 
lessly exposed.—Epb. Ena. News.}) 


Wabash, INp., failing to vbtain the “Starr” water 
works expected, is again advertising proposals for the 
eonstruction of water works. Undoubtedly a respon- 
sible contractor can be found to perform the needed 
service. See the advertisement elsewhere this week. 


Wuite Pratns, N.Y. The Trustees on the 28th alf. 
contracted w th the Westchester County Water Works 
Co., for a water supply for fire purposes. Rental $2,500 
per year for five years. Moffet, Hodgkins & Ciarke of 
Watertown are the contractors. Distribution will con- 
sist of five miles of pipe 12 inches to 4 inches diameter, 
Water tower 20 feet diameter, and 80 feet high. Pump 
ing engine, 1,000,000 gallons daily_capacity ; 85 hydrants. 
Works must be completed by Oct. 1, 1886. 





NEWS OF THE WEEK. 


Contracting. 


Street Improvement.—The Havana, Ill.. Republican 
considers that the streets, which are now a “ sandy 
waste,” may be improved into beautiful driveways. It 
says: ‘Ina city it is not necessary that the private 
street roadways should be over 30 feet wide. If our 
road wavs were arrowed, and a wide grass plot laid out 
between the sidewalk and the roadway, then the cost 
of grading and eclaying the streets would be much 
cheapened. The streets being narrow would drain 
better and weeds would be better kept down by travel.” 


Philadelphia Street Ordinances.—The Select Coun- 
eil bas authorized ordinances as follows: fcr laying 
Water pipe on certain streets; instructing the Chief of 
the Electrical Department to ‘nsert the sum of $3,500 in 
his aunual estimate of expenses for the department in 
1887, for layirg underground electric wires between 
Fairmount nod Columbia avenues; also the further 
sum of $2,920 for furnishing the lights hetween the two 
points, and authorizing him to lay underground wires 
and fixtures on Broad street. Regulating the laying 
and construction of underground wires, conduits, ete. ; 
authorizing the Keystone Light and Power Co., and the 
Electro-Pneumatie Transit Co., to lay and operate 
their cables, tubes, etc., on certain streets, and author- 
izing the paving of several streets. A resolution was 
adopted requesting the Schuylkill River East Side R. 
R. Co., to erect suitable temporary bridges over their 
tuunels at Fairmount avenue and Green street. 


Street Paving.—The following bids for granite block 
pavement and crosswalks were opened on Tuesday 
by the Commissioner of Public Works, New York City: 
On Greene sireet; T. A. Smith, pavement, $2.65 per eq. 
yrd.; bridge stone, 43 cents per aq. ft.; total, $21,025.09. 
Geo. T. Dows, $2.69; 49 cents; $29,401.37. P. H. Fitzger- 
ald, $2.83; 68 cents ; $22,737.59. W. Kelly, $2.70; 45 cents; 
$71.437.10. J. G. Smith, $2.59; 50 cents; $20,651.75, On 
Sirth Street; J. G. Smith, $2.58; 50 cents; $21,895.92. T. 
A. Smith, $2.57; 43 cents; $21,753.80. W. Ke'ly, $2 67; 45 
cents ; $22,603.08. P. H. Fitzgerald, $2.78; 63 cents; $23, - 
669.92. Geo. T. Dows, $2.67; 45 cents: $22,603.08. On Fif- 
teenth, Nineteenth and Twenty-ffth streets; J. G. Smith, 
$2.60; 50 cents ; $16,771.40. W. Kelly, $2.73; 45 cents; $17,- 
803.02. P. H. Fitzgerald, $2.80; 65 cents; $18,302.10. Geo. 
T. Dows, $2.69: 49 cents : $17,552.70. On Kighteenth street; 
J.G. Smith, $2.51; $13,719.66. Geo. T, Dows, $2.67; $14,- 
594.22. W. Kelly, $2.68 ; $14,648.88. T. A. 8m:th, $2.60; $14,- 
211.60. P. H. Fitzgerald, $2.75; $15,031.50. On Kighteenth 
street; J. G. Smith, $2.57 ; 50 cents ; $17,361.30. P. H. Fitz 
gerald, $2.78: 65 cents; $18,816 60. Geo. T. Dows, $2.67; 
45 cents ; $18,013.50. W, Kelly, $2.67; 45 cents; $18,013.50, 
The contracts have not yet been awarded. 
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The Detroit Sewer Tunnel,— The great sewer tunnel 
on Fourth street has now extended 3,348 feet. An ad- 
vance of about 9 feet per day is being made, at which 
rate the shaft will be reached in about eight months. 
The work was commenced a year ago last October. 
The superintendent of the work, Mr. L. L Edwards, 
states that the work is being carried forward as rapidly 
and steadily as poasible, only a limited number of men 
being able to work toudvantage. About forty men are 
now employed. Three different squads successively 
take their tarn atlabor. A supply of air for breathing 
is obtained by meuns of a pump. No inconvenience 
hasbeen experiencedas yet.and the men have had 
uniformly good health. The Superintendent says that 
the work is attended by no danger, and as soon as the 
men get used toit thejob is not a disagreeable one. 
Ouly white sand has been met with thus far. 


The New Croton Aqueduct.—Chief Engineer 
Church, reported that on June 22nd, at 7:20 a. M., the 
two headings in the rock tunnel between shafts 22 and 23 
met. This is the first of the tunnels that has been cut 
clear through between any. of the thirty-two shafts. 
The point of jancture is 180 feet below the surface and 
the distance between the two shafts is 3,940 feet. The 
tunnelis fourteen teet in diameter and the align- 
ments met within ap inch and @ quarter. The aggre- 
gate length of the tunnels now worked is fifteen miles. 


Street Paving.—The contract for paving, ete., of Cal- 
houn street, Baltimore, was awarded to Patrick Red- 
dington, ‘of Baltimore, as follows: Grading, Uc. per 
cubie yard, curbing, 40e, per linear foot and paving, 4%e 
per square foot; Bruce Alley awarded to Thomas F, 
Locke, of Baltimore, grading, 7c., paving, 5¢., curbing, 
39¢., repaving, 2‘sc. per square foot, resetting curb. 8e, 
per linear foot. 


Railroads, Bridges and Canals. 


Norfolk & Western R.R.—There was a net increase 
in earnings for May 1886 over same month in 1885 of 53 
per cent. or $30,848; and for five months of 24 per cent 
or $92,052. 


Bridges.—Quite a number of bids were in of various 
classes and amounts for the bridges at Rome, Ga. The 
contract wasawarded to the Morse Bridge Co., 
Youngstown, Ohio: one iron bridge over Etowah river 
single span of 300 feet for $10,300, another over same 
river of 269 feet span for $8,200. 


The Newport News & Mississippi Valley Railroad 
Company has leased the Chesapeake and Ohio Rail- 
road. This consolidation makes a trunk line under 
one management from Newport News to New Orleans, 
where it will connect with the Huntington system to 
the Pacifie Ocean, 


Railroads for Trinidad.—Mr. W. C. Pile has applied 
to the Government to be al'owed to undertake the pro- 
ject of constructing railroads throughout the island. 
He proposes to commence within three years and to 
complete his undertaking within ten years. His pro- 
posal has been accepted by the Government. 


Right of Way Through Indian Reservations.—The 
Senate has passed a bill, introduced by Mr. Dawes, 
granting the right of way through Indian reservations 
in Northern Montana to any railroad company organ- 
ized under the laws of any state or territory, except 
the District of Columbia, or by the congress of the 
United States. which shall fille with the secretary of the 
interior a copy of its articles of incorporation, under 
certain restrictions, 


Testing American Steel Armor.—An Act of Con- 
gress approved March 3, 1885, appropriated a sum of 
money for testing American armor made of American 
material. Those desiring information concerning the 
nature of the tests and the conditions to be observed 
can obtain the same by applying to M. Sieard, Chief of 
the Bureau of Ordnance, Navy Department, Washing- 
ton, D.C, 


A Railroad In Saghalien.—The first consignment of 
rails for a line to be built on this island in the Pacific has 
been received at Odessa, This island was only acquired 
by Russia from Japan about ten years ago and has only 
since 1879 been occupied atall by her subjects. Hav- 
ing collected about 6,000 convicts and exiles on the is- 
land and developed the coal mines to a certain extent: 
the Government has decided to connect the chief two 
points, Doué and Korsakoff, by a railroad. The steel 
rails are being supplied by the Briansk Works, while 
the Kolomna establishment in Middle Russia will fur- 
nish the locomotives; but the line will be constructed 
entirely by convict labor and even among the engineer- 
ing staff will be a number of political exiles, at present 
employed in the mines. It is hard to see what will be 
the precise value of the railway, for a population of 
6,000 exiles, with 5,000 troops to guard them is not likely 
to afford much traffic, while of commerce there is none 
on the island, 


ENGINEERING NEWS AND 


The Dubuque Bridge.—The bill for a bridge across 
the Mississippi at Dubuque. Ia.. to be constructed by 
the Burlington & Northern R. R. Co., passed the house 
recently. 


Brockville & Westport R. R.—Contracts for con- 
struction have been let as follows: Sections 4 and 5. 
extending from a point east of Farmersville to Delta, a 
distance of 12.25 miles, has been let to R. P. Mitchell & 
Co., Ottawa. Section 6, being from Delta west, 5.93 
miles, has been let to P. E. Swartout & Co., New York, 
These contracts haye been signed, sealed and de- 
livered, and active operations are already commenced 


$$ $$$ 


TRADE NOTES. 


(Twenty cents per line per insertion.) 


SANDY HOOK JETTIES. 


Room 58, CHESEBROUGH BUILDING, 
24 STATE STREET, NEw YORK, May 5, 1886. 
Messrs. JOHNSON & WILSON: 

Sips:—In answer to your inquiries as to my experience with Say- 
lor’s Portland Cement, I have to say that about 1,500 barrels of the 
Cement were used in the construction of the concrete jetties built 
under the direction of Major G. L. Gillespie (Corps of Engineers) 
for the protection of the eastern shore of Sandy Hook, of which 
work I was in iocal charge. It gives me pleasure to state that as 
regards strength, rapidity of hardening and uniformity in quality, 
the Cement furnished by you gave entire satisfaction, nothwitl- 
standing the veiy trying conditions under which it was used. 

Ihave also used it with hke results in the construction of gun 
platforms and on works of repair on the fortifications in this bar- 
bor lately in charge of Major Gillespie, and have no hesitation in 
recommending its use for any purpose requiring a first-class Port- 
land Cement. Very truly, 

A. DoRFLINGER, Civil Engineer. 


Market Report of Engineering Materials. 
New York July 1, 1886. 


Norsg.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill, distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 
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I IEE 0 vannn.an cn nensesestaeinhos 
Haverstraw......--.-..++ pormecnae per M. 
Fishkill Sdegdveuwusee 
— maever. shee hounenwaueail Nin Sand etlg 
Long “Tsland 
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FRONTS. 
Croton, red. 
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Philadelphia pressed.... 
Trenton 
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Enameled English 
American 
Wie WE Sidais ivcecccnss ‘heted 
a American, No. 1 
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JuLy 3, 1886. 


The following price current is made up entirely from quotations 
furnished us ony. eee firms dealing ‘n each brand; the prices 
are understood to olesale in New York, subject to ‘such spec- 
ial rates as large pds om may warrant: 


CaLyIn ToMKINS: 
* Old Newark Co’s.” Cement . 
BakTJER & MeYERSTEIN: 
Hanover Port.and,. 
BELuLoni & Co.: 
“Crown ” brand.. 


BRooKs, SHoonnipar & Basa: cabaemh seni 
Howarb FLEMI 
aw English ‘Portland, 400 Ibs.. 


Stettiner, 
Lagerdorfer, 
pave. Al, Belgian, 


PPPPpryp PP 
SRAAKERRS BE 
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NE W 
Stettin (German) Portland Cement.. 
GABRIEL & SCHALL 
Vorwohler * * Lion”. +. 
Hupson RIveR CEMENT Co. Rosendaie.. 
JOHNSON & WILSON: 
Saylor’s American Portland 
LESLEY & ,TRINELE, Philade|phia, Pa.: 
“Giant” Portland.. 
Improved “* Union ”, 
Union. 
Marcrar & Co.: 
J. B, White & Bros. Coarse Keene’s.. 


New Yorx CemMEn? Co.: 
Fonendale... teens 
Y. & Rosen DALE CEMENT Co.; 
Rosendale, * aes ” brand... 
SINCLAIR & Bauso 
Alsen’ Portland Cement Works 
STANDARD CEMENT Co 
E. THIELE: 
Dyckerhoff .. 
UNITED STATP: CEMENT Co.: 
English Portland... 
German = 
Ts disa0. cane sbackbee ne 
Windsor and Improved Rosendale. 
UNION AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 
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Rock. 
Prices range per tON..--..+.-+++++e0++++ $15.00 @ 20,00 
Aecording to quantity or brand, and 
whether taken from vessel or store, 
PAVEMENT. 
Barber’s Asphalt 


Rockland, common per bDbl......--++. 
finishing......... sun eeedbe sim 
State, common......... 
finishing.. 
Kingston, ground........ 
Add 25c. to above figures for yard rates. 


oe 


‘Cargo rates at New Yor 
Amherst freestone, Ko. 


Berlin - 
Berea - 
Brown stone, Portland, Ct. 
"Bel leville, N. a. 
Granite, rough 
Common building stone | 
Base pone. from 2h¢ to6 lengths, per 
n. . 
Concrete and macadam stone, ‘Tomkins 
Cove, per cub. yd 


per cub. ft. 


fight drab 
in rough 
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per square. 
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Purple roofing 
Green 


Red 
Black Penna. (at New York) “ 
LUMBER. 
Prices for yard delivery in New York. 
Pum. Os Common box per, M. 


aon nk, is in.10 in. dres’d. each. 
S y plank. dressed re 


oe 
B3 
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com, 


oiude. Boards dressed 
Plank, 1s in 
=, 5 
“gin. dressed - 
Timber per M. 
HeM1ocg, Boards each. 
JOE. S56 X ACO OMA «oso 00 sccccevenss 
Oak per, M. 
CYPREss 1, 144, 2 and 2% in % 
YELLOW Prinz, Girders . 
Dresseé floori . 
SHInGiEs, Extra shavec pine, 16in. ‘ 
“sawed 18 in. 
LatH, Cargo rate 
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PAINT. 


Lead, white, American per lb 
noil pure ‘ 

** English, B. B. in oi 

Lith Red, American 
arge 

Venetian red, American 
Indian red 
Vermillion, American lead 
Paris green 
Umber, Amer. raw and powdered per Ib. 
Drop black, AMOR ins v0 den ccccceesessdtoss e 
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